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Dear Sir: 

Having filed a Notice of Appeal from the rejection of claims 1-8, 10, 11, 20-23, 57, 58 and 
64-82 the final rejection being mailed on 3 September 2009, Appellants submit their Appeal Brief 
for the above-captioned application pursuant to 37 C.F.R. §41.37. Accordingly, Appellants hereby 
appeal the final rejection of claims 1-8, 10, 11, 20-23, 57, 58 and 64-82, in the present 
application. 

(I) Real Party In Interest 

The real party in interest is Novozymes A/S. 

(II) Related Appeals and Interferences 

There are no related appeals, interferences or judicial proceedings known to Appellants, 
the Appellants' legal representative, or Assignee which may be related to, directly affect or be 
directly affected by or have a bearing on the Board's decision in the pending appeal. 

(III) Status of the Claims 

Claims 1-58 and 64-82 are pending in the application. Claims 1-8, 10, 11, 20-23, 57, 58 
and 64-82 stand rejected per the Advisory Action dated 5 March 2010 and are the subject of the 
instant appeal. Claims 9, 12-19 and 24-56 were withdrawn during prosecution and are not the 
subject of the instant Appeal. No other claims are pending. 

Claims 1-8, 10, 1 1, 20-23, 57, 58 and 64-82, as they now stand, are set forth in the 
Claims Appendix. 
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(IV) Status of Amendments 

The Appellants' Amendment filed under 37 C.F.R. § 1.1 16 on 3 February 2010 was 
entered as the Advisory Action dated 3 March 2010 indicates the request for reconsideration 
has been considered, but has not overcome the final rejection with respect to 35 U.S.C. 102(e). 
The amendments to claims 1 1 and 58 have obviated the objections to Claims 1 1 and 58 as the 
Advisory Action fails to indicate otherwise. The arguments submitted in the response to final 
have overcome the rejection of claims 1-8, 10, 11, 20-23, 57, 64-73 and 76-82 as the Advisory 
Action fails to indicate otherwise. 

(V) Summary of Claimed Subject Matter 

The subject matter for each claim subject to the instant appeal (1 and 57) is set forth 
below by page and line number: 

Summary of subject matter of independent claim 1: 

As disclosed in the specification at page 1, Ins. 3-4: 

The present invention relates to polypeptide and polynucleotide sequences for 
secreting proteins from host cells. 

As disclosed in the specification at page 3, Ins. 1 1-20: 

In a first aspect of the present invention there is provided a polypeptide 
comprising: (i) a leader sequence, the leader sequence comprising (a) a 
secretion pre sequence and (b) the following motif: 
-X-| -X2-X3-X4-X5- 

where X-i is phenylalanine, tryptophan, or tyrosine, X 2 is isoleucine, leucine, 
valine, alanine or methionine, X 3 is leucine, valine, alanine or methionine, X 4 is 
serine or threonine and X 5 is isoleucine, valine, alanine or methionine; and 
(ii) a sequence of a mature desired protein. 

As disclosed in the specification at page 9, lines 11-21. 

A "variant" typically has at least 25%, at least 50%, at least 60%, or at least 70%, 
preferably at least 80%, more preferably at least 90%, even more preferably at 
least 95%, yet more preferably at least 99%, or most preferably at least 99.5% 
sequence identity to the polypeptide from which it is derived. 
The percent sequence identity between the two polypeptides may be determined 
using suitable computer programs, for example the GAP program of University of 
Wisconsin Genetic Computing Group and it will be appreciated that percent 
identity is calculated in relation to polypeptides whose sequence has been 
aligned optimally. 

As disclosed in the specification at page 19, lines 5-16. 
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A "variant" of an albumin pre sequence, as used above, refers to an albumin pre 
sequence wherein at one or more positions, other than at those defined by X1 , 
X2, X3, X4, X5 above, there have been amino acid insertions, deletions or 
substitutions, either conservative (as described above) or non-conservative, 
provided that such changes still allow the peptide to act as a pre sequence. 
Preferably, a "variant" of an albumin pre sequence has, other than the residues 
defined as X1-X5 above, at least 2, at least 3 or at least 4, preferably at least 5, 
more preferably at least 6, even more preferably at least 7, yet more preferably at 
least 8, most preferably at least 9 identical amino acids to a naturally occurring 
albumin pre sequence, most preferably the albumin pre sequence of Figure 1. 

As disclosed in the specification at page 22, Ins. 19-25: 

An especially preferred embodiment has, as the secretion pre sequence, the 
sequence of SEQ ID NO:28 - 

N-Met-Lys-Trp-Val-Phe-lle-Val-Ser-lle-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-C 

Summary of subject matter of independent claim 57: 

As disclosed in the specification at page 9, lines 11-21. 

A "variant" typically has at least 25%, at least 50%, at least 60%, or at least 70%, 
preferably at least 80%, more preferably at least 90%, even more preferably at 
least 95%, yet more preferably at least 99%, or most preferably at least 99.5% 
sequence identity to the polypeptide from which it is derived. 
The percent sequence identity between the two polypeptides may be determined 
using suitable computer programs, for example the GAP program of University of 
Wisconsin Genetic Computing Group and it will be appreciated that percent 
identity is calculated in relation to polypeptides whose sequence has been 
aligned optimally. 

As disclosed in the specification at page 19, lines 5-16. 

A "variant" of an albumin pre sequence, as used above, refers to an albumin pre 
sequence wherein at one or more positions, other than at those defined by X1 , 
X2, X3, X4, X5 above, there have been amino acid insertions, deletions or 
substitutions, either conservative (as described above) or non-conservative, 
provided that such changes still allow the peptide to act as a pre sequence. 
Preferably, a "variant" of an albumin pre sequence has, other than the residues 
defined as X1-X5 above, at least 2, at least 3 or at least 4, preferably at least 5, 
more preferably at least 6, even more preferably at least 7, yet more preferably at 
least 8, most preferably at least 9 identical amino acids to a naturally occurring 
albumin pre sequence, most preferably the albumin pre sequence of Figure 1. 

As disclosed in the specification at page 22, Ins. 19-25: 

An especially preferred embodiment has, as the secretion pre sequence, the 
sequence of SEQ ID NO:28 - 

N-Met-Lys-Trp-Val-Phe-lle-Val-Ser-lle-Leu-Phe-Leu-Phe-Ser-Ser-Ala-Tyr-Ser-C 
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(VI) Grounds of Rejection to be Reviewed on Appeal 

The grounds of rejection to be reviewed on appeal are: 

(1) Whether Claim 1 is anticipated pursuant to 35 U.S.C. § 102(e). 

(2) Whether Claim 57 is anticipated pursuant to 35 U.S.C. § 102(e). 



(VII) ARGUMENT 

A. Claims 1-8, 10, 11, 20-23, 57, 58 and 64-82 are not anticipated. 

1. The Anticipation Rejection 

The Office rejected claims 1-8, 10, 11, 20-23, 57, 58 and 64-82 under 35 U.S.C. 102(e) 
as being anticipated by Hauser (US 2006/0241027). The rejection was presented as new 
grounds in the final official action dated 3 September 2009. 

Specifically, the Examiner's rejection stated: 



In the instant application, applicants claim a polypeptide comprising (i) a 
leader sequence, the leader sequence comprising (a) an albumin 
secretion pre sequence having at least 60% sequence identity to SEQ ID 
NO:28, and (b) the following motif: -X1-X2-X3-X4-X5- where X, is 
phenylalanine, tryptophan, or tyrosine, X 2 is isoleucine, leucine, valine, 
alanine or methionine, X 3 is leucine, valine, alanine or methionine, X 4 is 
serine or threonine and X 5 is isoleucine, valine, alanine or methionine; 
and (ii) a sequence of a mature desired protein. 

Claim as recited implies that the instant polypeptide comprises: i) a leader 
sequence that comprises an albumin secretion pre sequence having at 
least 60% sequence identity to SEQ ID NO: 28, ii) a peptide motif -X1-X2- 
X3-X4-X5- wherein the variables are defined as shown above and iii) a 
mature protein. 

Hauser discloses the following polypeptide sequence (Figure 2, SEQ ID 
NO 37) 

MKWV FIVSI LFLFSSAYSRSLDKRWQEWEQKITALLEQAQIQQEKNEYE 
LQKLDKWASLWEWFGGSGGSGGSGGSGGSGGDAHKSEVAHRFKDL 
CTVATLRETYGEMADCCAKQEPERNECFLQHKDDNPNLPRLVRPEVD 
VMCTAFHDNEETFLKKYLYEIARRHPYAPELLFFAKRYKAAFTECCCQA 
ADKAAACLLPKLDELRDEGKASSAKQRLKCASLQKFGERAFKAWAVAR 
LSQRFPKAEFAEVSKLVTDLTKVHTECCHGDLLECADDRADLAKYICEN 
QDSISSKLKECCEKPLLEKSHCHIAEVENDEMPADLPSLAADFVESKDV 
CKNYAEAKDVFLGMFLYEYARRHPDYSVVLLLRLAKTYETTLEKCCAAA 
DPHECYAKVFDEFKPLVEEPQNLIKQNCELFEQLGEYKFQNALLVRYTK 
KVPQVSTPTLVEVS RN LGKVGSKCCKH PEAKRM PCAEDYLS WLNQLC 
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VLHEKTPVSDRVTKCCTESLVNRRPCFSALEVDETYVPKEFNAETHTHH 
ADICTLSEKERQIKKQTALVELVKHKPKATKEQLKAVMDDFAAFVEKCC 
KADDKETCFAEEGKKLVAASQAALGL 



The above disclosed polypeptide by Hauser comprises of peptide 
MKWVFIVSILFLFSSAYS that reads on the SEQ ID NO:28 of the instant 
application and the sequence FIVSI corresponds to the motif-X1-X2-X3- 
X4-X5- wherein X1=Phe(F), X2 =ILE(I), X3=Val(V), X4=Ser(S) and 
X5=lle(l) hence reads on instant claims 1-8, 1 1, 57, 58, 64-71, 74-82. 
The polypeptide of Hauser is an albumin-fusion protein and hence it is a 
non-naturally occurring protein which is also a mature protein. This reads 
on instant claim 72 that recites heterologous. The polypeptide 
MKWVFIVSILFLFSSAYS which corresponds to instant SEQ ID NO:28 is 
part of the leader sequence which is fused at its N-terminal end of the 
desired protein by its C-terminal amino acid and hence reads on the 
instant claim 20. Hauser also discloses that the albumin fusion protein of 
the invention is comprised at least a fragment or variant of a human 
serum albumin [0067] and hence reads on the instant claims 22 and 23. 
Hauser also discloses that invention is directed to proteins containing 
polypeptides at least 60-99% identical to a reference polypeptide 
sequence, e.g., a albumin fusion protein of the invention [0112]. This 
further reads on the instant claims 1, 22, 66-71 and 76-81. 

The Examiner raised the following rejection per the Advisory Action dated 5 march 2010: 

The request for reconsideration has been considered but does NOT place 
the application in condition for allowance because: Applicants are using 
the GB 0217033.0 filed on 23 July 2002 (a foreign priority application) to 
overcome the rejection under 35 U.S.C. 102(2e) [sic]. According to 
MPEP section 2136.02, "35 U.S.C. 102(e) is explicitly limited to certain 
references "filed in the United States before the invention thereof by the 
applicant" (emphasis added). Foreign applications' filing dates that are 
claimed (via 35 U.S.C. 1 19(a) -(d), (f) or 365(a) in applications, which 
have been published as U.S. or WIPO application publications or 
patented in the U.S., may not be used as 35 U.S.C. 102(e) dates for prior 
art purposes. This includes international filing dates claimed as foreign 
priority dates under 35 U.S.C. 365(a). Therefore, the foreign priority date 
of the reference under 35 U.S.C. 1 19(a)-(d) f), and 365(a) cannot be used 
to antedate the application filing date. 

The rejection is in error because Hauser is not prior art in accordance with the standard 
set forth below. 



1. The Legal Standard 



Section 102(e)(2) states, in the pertinent part, that "[a] person shall be entitled to a 
patent unless ... the invention was described in ... a patent granted on an application for 
patent by another filed in the United States before the invention by applicant for patent . . ."35 
U.S.C. 102(e)(2)(2002) (emphasis added). 1 

An application that a patent was "granted on" is the first U.S. application to disclose the 
invention claimed in the patent. In re Klesper, 397 F.2d 882, 885-86 (CCPA 1968). Title 35 
further clarifies that "[t]he provisions of this title relating to applications for patent shall apply to 
provisional applications for patent, except as otherwise provided, and except . . . [in] sections 
115, 131, 135, and 157 of this title." 35 U.S.C. § 111(b)(8). Under this encompassing rule, 
"applications for patent" under section 102 includes both provisional and non-provisional patent 
applications. Therefore, an applicant is not entitled to a patent if another's patent discloses the 
same invention, which was carried forward from an earlier U.S. provisional application or U.S. 
non-provisional application. See In re Giacomini, No. 2009-1400 (Fed. Cir. July 7, 2010). 

Section 1 19(e) treats a non-provisional application as though filed on the date of its 
corresponding provisional application. 35 U.S.C. § 1 19 (Benefit of earlier filing date; right of 
priority) recites: 

(e)(1 ) An application for patent filed under this section 1 1 1 (a) or section 
363 of this title for an invention disclosed in the manner provided by the 
first paragraph of section 1 12 of this title in a provisional application filed 
under section 1 1 1 (b) of this title, by an inventor or inventors named in the 
provisional application, shall have the same effect, as to such invention, 
as though filed on the date of the provisional application filed under 
section 1 1 1 (b) of this title, if the application for patent filed under section 
1 1 1(a) or section 363 of this title is filed not later than 12 months after the 
date on which the provisional application was filed and if it contains or is 
amended to contain a specific reference to the provisional application . . . 
35 U.S.C.§ 119(e)(1)(emphasis added). 
In re Giacomini, No. 2009-1400 (Fed. Cir. July 7, 2010). 



1 35 U.S.C. § 102(e) states in full: 

A person shall be entitled to a patent unless- 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent granted 
on an application for patent by another filed in the United States before the invention by applicant for 
patent, except that an international application filed under the treaty defined in section 351(a) shall have 
the effects for the purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 21(2) of such 
treaty in the English language[.] 
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An important limitation is that the provisional application must provide written description 
support for the claimed invention. (Emphasis added). In re Giacomini, No. 2009-1400 (Fed. Cir. 
July 7, 2010). 

Claims 1 and 57 are not anticipated 

Claims 1-8, 10, 1 1 , 20-23, 57, 58 and 64-82 were rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Application No. 2006/0241027 (hereinafter referred to simply as "Hauser"). 

Initially, the instant Application (USAPN 10/522,074) is the U.S. National Stage of 
PCT/GB2003/003273 filed on 23 July 2003 which claims priority benefit to GB0201 7033.0 filed 
23 July 2002. Applicants have made it clear on the record that Applicants are relying on the 
priority claim of the present disclosure. Applicant can overcome a 102(e) rejection by relying on 
his international filing date and/or his 119 priority date as long as the priority application and/or 
the international application support what is claimed in the US application. In re Gosteli, 10 
U.S.P.Q. 2d 1614, 1615 (Fed. Cir. 1989). The Examiner has not challenged Appellants' 
entitlement to its priority date. 

Hauser (USAPN 10/503,832) is the U.S. National phase of PCT/IB2003/000434 filed on 
7 February 2003 (publication no. WO 2003/066078) which claimed priority to U.S. Provisional 
Application No. 60/355,547 filed on Feb. 7, 2002 (hereinafter referred to as the "Hauser 
Provisional Application"). 

The Examiner erred by relying on the critical reference date of the Hauser Provisional 
Application. Importantly, the Examiner overlooked an important limitation in relying upon the 
Provisional Hauser Application, i.e., the provisional application must provide written description 
support for the claimed invention. (Emphasis added). See In re Giacomini, No. 2009-1400 (Fed. 
Cir. July 7, 201 0). 2 The Hauser Provisional Application cannot properly support the subject 
matter relied upon to make a rejection in compliance with 35 U.S.C. 1 12, first paragraph, and 
Hauser is not an available reference. Since the Hauser Provisional Application fails to include 
SEQ ID NO: 28 the critical reference date of Hauser is not the filing date of its underlying 
provisional application. In other words, the critical reference date of Hauser is not 7 February 
2002 because the subject matter relied upon in the rejection under 102(e) is not disclosed in the 
Hauser Provisional Application. 



2 In In re Giacomini the Appellant failed to challenge the subject matter in the Provisional Application. 
That is not the case here, as Appellant clearly made this argument in the response to Final submitted 3 
February 2010. 
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Appellants have made it clear on the record that Appellants are relying on the priority 
claim of the present disclosure. The Examiner has not challenged Appellants' entitlement to its 
priority date. 

As the instant Application is the U.S. National Stage of PCT/GB2003/003273 filed on 23 
July 2003 which claims priority benefit to GB0201 7033.0 filed 23 July 2002 and Appellants 
earliest priority date comes before the Hauser PCT filing date 7 February 2003, and Hauser is 
not prior art. 

Importantly, the Hauser Provisional Application (provided by the Appellant to the Examiner) 
does not include SEQ ID NO: 28. In the Response to Final Appellants clearly indicated: 



Here, the Examiner based the rejection on Fig. 2 and SEQ ID NO: 37 of Hauser. 
However, this sequence was not included in U.S. 60/355,547 to which Hauser 
claims priority. The Hauser priority Application (copy attached hereto) does not 
include SEQ ID NO: 28 of the present disclosure. Conversely, the sequence of the 
present disclosure was disclosed in the priority application to the instant Application, 
namely GB 0217033.0 (U.K. Application filed on 23 July 2002). See e.g. Fig. 1 of 
GB 0217033.0 (copy attached hereto). 

Accordingly, the portions of Hauser relied upon by the Examiner in making the rejection 
were not in the Hauser Provisional Application. As the Hauser Provisional Application fails to 
provide the requisite written description support for SEQ ID NO:28, the reference is not 
available as prior art. 



Rather than review the Hauser Provisional Application and respond to the Appellants 

remarks in the Response to Final submitted on 3 February 2010, the Examiner referenced 

MPEP section 2136.02: 

Applicants are using the GB 0217033.0 filed on 23 July 2002 (a foreign 
priority application) to overcome the rejection under 35 U.S.C. 102(2e) 
[sic]. According to MPEP section 2136.02, "35 U.S.C. 102(e) is explicitly 
limited to certain references "filed in the United States before the 
invention thereof by the applicant" (emphasis added). Foreign 
applications' filing dates that are claimed (via 35 U.S.C. 119(a) -(d), (f) or 
365(a) in applications, which have been published as U.S. or WIPO 
application publications or patented in the U.S., may not be used as 35 
U.S.C. 102(e) dates for prior art purposes. This includes international 
filing dates claimed as foreign priority dates under 35 U.S.C. 365(a). 
Therefore, the foreign priority date of the reference under 35 U.S.C. 
1 1 9(a)-(d) f), and 365(a) cannot be used to antedate the application filing 
date. 
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The examiner missed the point. The issue in this case is whether Hauser can be prior 
art in light of the fact that the Provisional Hauser Application fails to include SEQ ID NO:28. 
Since SEQ ID NO: 28 is missing, the Provisional Hauser Application cannot be used to support 
the Examiners findings that Hauser shows all elements of the Claimed invention. The 
Provisional Hauser Application does not meet the written description requirements of the 
presently claimed invention and cannot be used to provide the critical reference date. To date, 
the Examiner has failed to show where the subject matter relied upon by the Examiner in the 
rejection is located in the Provisional Application. This is true even after the Appellant provided 
a copy of the Provisional Hauser Application with the response to Final submitted by Appellant 
on 3 February 201 0. A copy of the Provisional Hauser Application is included with this brief in 
the evidence Appendix. 

Appellants contend that the critical reference date of Hauser comes after the Appellants 
priority date. Hauser is not available as a prior art reference. 

For the foregoing reasons, claims 1 and 57 are not anticipated. 

Dependent Claims 2-8, 10, 11, 20-23, 58 and 64-82 

Dependent claims 2-8, 10, 11, 20-23, 58 and 64-82 add further limitations to independent 
claims 1 and 57, thus are not anticipated for the same reasons claims 1 and 57are not 
anticipated. Reconsideration is urged. 

(VIII) CLAIMS APPENDIX 

A copy of the claims involved in the appeal is provided in the Claims Appendix attached 

hereto. 

(IX) EVIDENCE APPENDIX 

Appellants are relying on evidence entered by the examiner and relied upon by the 
appellants in the appeal. Specifically, Appellants enter the Hauser Provisional Application U.S. 
APN. 60/355,547 previously submitted to the Examiner in the Response to Final filed on 3 
February 2010. 

(X) RELATED PROCEEDINGS APPENDIX 

There are no related appeals and interferences pursuant to 37 C.F.R. 41.37(c)(1)(ii). 
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(XI) CONCLUSION 

For the foregoing reasons, Appellants submit that Claims 1-8, 10, 11, 20-23, 57, 58 and 
64-82 are patentable and not anticipated. As such, Appellants respectfully request that the 
rejections of each of Claims 1-8, 10, 11, 20-23, 57, 58 and 64-82 be reversed and the Examiner 
be directed to issue a Notice of Allowance allowing each of Claims 1-8, 10, 11, 20-23, 57, 58 and 
64-82. 

The requisite fees for this appeal were paid at the time of electronic filing. Should any 
additional fees be due, the Office is authorized to charge the deposit account of Novozymes 
North America, Inc., i.e., Deposit Account No. 50-1701. 

Respectfully submitted, 

Date: September3, 2010 /Michael W. Krenicky Reg # 4541 1/ 

Michael W. Krenicky Reg. No. 45,411 
Novozymes North America, Inc. 
500 Fifth Avenue, Suite 1600 
New York, NY 10110 
(212)840-0097 
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CLAIMS APPENDIX 
Copy of Claims Involved in the Appeal 



1. A non-naturally occurring polypeptide comprising: 

(i) a leader sequence, the leader sequence comprising: 

(a) an albumin secretion pre sequence or albumin secretion pre sequence 
having at least 60% sequence identity to SEQ ID NO:28, and 

(b) the following motif: 

-X 1 -X 2 -X 3 -X4-X 5 - 

where is phenylalanine, tryptophan, or tyrosine, X 2 is isoleucine, leucine, 
valine, alanine or methionine, X 3 is leucine, valine, alanine or methionine, X 4 is serine or 
threonine and X 5 is isoleucine, valine, alanine or methionine; and 

(ii) a sequence of a mature desired protein. 

2. A polypeptide according to Claim 1, wherein X : is phenylalanine. 

3. A polypeptide according to Claim 1 , wherein X 2 is isoleucine. 

4. A polypeptide according to Claim 1 , wherein X 3 is valine. 

5. A polypeptide according to Claim 1, wherein amino acids of the motif are included in the 
polypeptide as substitutions for naturally occurring amino acids. 

6. A polypeptide according to Claim 1, wherein X 5 is isoleucine. 

7. A polypeptide according to Claim 1, wherein the motif comprises the amino acid 
sequence of SEQ ID NO: 7. 

8. A polypeptide according to Claim 1, wherein the albumin secretion pre sequence is a 
variant having at least 9 identical amino acids to the albumin secretion pre sequence, wherein 
the at least 9 identical amino acids are not part of the motif. 

10. A polypeptide according to Claim 9 wherein the albumin secretion pre sequence or 
variant thereof is a human albumin secretion pre sequence or a variant thereof. 
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11. A polypeptide according to Claim 10 comprising the secretion pre sequence of SEQ ID 
NO: 28. 

20. A polypeptide according to Claim 1 wherein the sequence of the desired protein is fused 
at its N-terminal end to the C-terminal amino acid of the leader sequence. 

21 . A polypeptide according to Claim 1 wherein the sequence of the desired protein is fused 
at its N-terminal end to the C-terminal amino acid of the leader sequence. 

22. A polypeptide according to Claim 1 wherein the mature desired protein is albumin or 
albumin variant, fragment or fusion thereof, wherein the variant comprises an amino acid 
sequence that is at least 90% identical to albumin. 

23. A polypeptide according to Claim 22 wherein the albumin is human albumin. 

57. A non-naturally occurring leader sequence for directing the secretion of proteins, said 
leader sequence comprising: 

(a) an albumin secretion pre sequence or albumin secretion pre sequence 
having at least 60% sequence identity to SEQ ID NO:28, and 

(b) the following motif: 

-X1-X2-X3-X4-X5- 

where Xi is phenylalanine, tryptophan, or tyrosine, X 2 is isoleucine, leucine, 
valine, alanine or methionine, X 3 is leucine, valine, alanine or methionine, X 4 is serine or 
threonine and X 5 is isoleucine, valine, alanine or methionine. 

58. The leader sequence according to claim 57 comprising the secretion pre sequence of 
SEQ ID NO: 28. 

64. A polypeptide in accordance with Claim 1, wherein the albumin secretion pre sequence 
comprises SEQ ID NO:28. 

65. A polypeptide in accordance with Claim 1, wherein the albumin secretion pre sequence 
consists of SEQ ID NO:28. 
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66. A polypeptide in accordance with Claim 1, wherein the albumin secretion pre sequence 
has at least 70% sequence identity to SEQ ID NO:28. 

67. A polypeptide in accordance with Claim 1, wherein the albumin secretion pre sequence 
has at least 75% sequence identity to SEQ ID NO:28. 

68. A polypeptide in accordance with Claim 1, wherein the albumin secretion pre sequence 
has at least 80% sequence identity to SEQ ID NO:28. 

69. A polypeptide in accordance with Claim 1, wherein the albumin secretion pre sequence 
has at least 90% sequence identity to SEQ ID NO:28. 

70. A polypeptide in accordance with Claim 1 , wherein the albumin secretion pre sequence 
has at least 95% sequence identity to SEQ ID NO:28. 

71 . A polypeptide in accordance with Claim 1 , wherein the albumin secretion pre sequence 
has at least 99% sequence identity to SEQ ID NO:28. 

72. A polypeptide in accordance with claim 1 , wherein the mature desired protein is 
heterologous to the leader sequence. 

73. A polypeptide in accordance with claim 1 , wherein the motif is disposed within the 
albumin secretion pre sequence, and wherein the motif comprises the amino acid sequence of 
SEQ ID NO: 7. 

74. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence comprises SEQ ID NO:28. 

75. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence consists of SEQ ID NO:28. 

76. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence has at least 70% sequence identity to SEQ ID NO:28. 
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77. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence has at least 75% sequence identity to SEQ ID NO:28. 

78. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence has at least 80% sequence identity to SEQ ID NO:28. 

79. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence has at least 90% sequence identity to SEQ ID NO:28. 

80. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence has at least 95% sequence identity to SEQ ID NO:28. 

81. A leader sequence in accordance with Claim 57, wherein the albumin secretion pre 
sequence has at least 99% sequence identity to SEQ ID NO:28. 

82. A leader sequence in accordance with Claim 57, wherein the motif is disposed within the 
albumin secretion pre sequence, and wherein the motif comprises the amino acid sequence of 
SEQ ID NO: 7. 
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EVIDENCE APPENDIX 
Appellants submit a copy of the Hauser Provisional Application U.S. APN. 60/355,547 
previously submitted to the Examiner in the Response to Final filed on 3 February 2010. 
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AysbSss Be&disg Fife No, 20O2/&OO2 US 
phrsmid as to \ > e- a Ibaa a . ^ 1 o may o- ebbe^d. > - m ~r>n 

for example. prokaryotic or eukaryodc cells, or in > a.y. from a * ! » organism. 

ths. * i&tiye- u> or v> «ch a 

* a aad growth i > i are rypieaby labile molecules -b a short > 1 1 s 
particularly when formulated in aqueous sohstjons. Ths mstakiiHy in these molecules' "vstet 
formulated fox administration dictates thai mmy of the molecules raast be lyophlMsagsd sod 
refiigerated at ah times dndug storage, than y rend* 5 ths. > \> ditBcuft to transport 
and/or stare, Storage problems are j < * acme whoa N! 5 a ibrraaiavio-is 
must be stored and dispensed outside of the hospital environment, Many protein and 
pepl ds > rugs als f reqnlre the I i * of ette proteit such as 

i ! s s t j ^ - 1 x -j i 1 5 i«t This is .i map 

concern wUhtes>ps,ct a :\0\- - - cr as it \ 1 >>r iiu, i a-,son a an paave^aa. ibmiulale-i 
Ja- combMattaa with large proportion of albumin earner aaotob (1004000 fold excess), 
though this; is co undesirable * expensive ibaaae of the tbnaniaboxa 

i * cal solutions to the si labile protein mol coles save 

i proposed. Acoonjjngij Osera is a need far stabilised, loeg lasting formulations of 
jpretelnaceous therapeutic molcet s > > * x 

i i ? ! t pe manipn&tjoa. 

SUMMARY OF THE INVENTION- 

"fire present inventioo is based, la pri, on the discovery dust proaboe may be 
stabilised o extend < i ard/er to retain > eibi dad peri 

of time in solution, in vitro acd/or in vivo, by genetically or chemically fhstog or 
ecabagabna *Ue ^ .s ! :>> <uo or a fragment (potion) or -aasant m i \..n that is 
sj'ik c ! nim«d 1 n 

the use of < aaaon- caan gmuar mrrs < ehc 0 e need to 

ton ol ite pre tin solatia ! > r ! > ! uch as albumin 

, a v t a«tb ^ lu i t s a sb 

Phe p ese;it ir% emsee ca>„a > j . s >! a < > 

raabiple copies of xnomnrnxs of the protein, or dit&reat profcxias (e.g., a poly peptide, 
i n n - ^ n. , » if u i t ^ ' * u > U a n < at 

■2- 
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(pardon} orvHrfaatof alma i 

naeornpasses albumin fusion proteins comprising a protein <e,g., a polypeptide, antibody, or 
peptide, or fragments and verbena thereof; iased to albumin or a frxypnent (portion) or 
varbxnt of albumin, that is ealfieicrO to prolong the shelf life of the protera, and/or stabilize 
tV prot* « si if on.) in vitro 

and/or o? aim. Nucleic acid molecules encoding the alhundn fission protein of the 
invention ate also encoaspsssed by the invention, as ere vectors containing these nuclelo 
,< ds host r 5 i axcieic acids ve < <- * 

albumiB fusion proteins of ;be invention sod <usi«g these tusdeie acids, vectors, anchor host: 
eelis. Ftoanenaore, -ohemjeal entities may fee eoeateaily attached to these fusion protein to 
erh&nce x o i i u \ ! activity. 

The m . it >.i also ,^o, * > n *v , » n ^ vornprnag an 

- , itson crd a pha i 

Stiofe formulation ma> >e in a kit or coal * 
tn Xvinn i s myi > v ^ i * 5 v h -.onaiMabooc nno be 

k % hi i i u - < preferably a > vr most preferably a ^ r comprising the step 

*o tu totmf die ph, i i formulation to the patient. 

In other eraKidt * he pjeseth lovendon encempa "o u - 

treat <. < horadng a disease or <H;vrd<-r. In preferred embodiments, the present 
, f K s « < i oak listed irx the "Prefaced 

Indication T* column of Pablo 1 comprising ad or > u » s teat in wMea such 
fS , , ^ , i < > in invent, on 

that comprises a. Therapeaik protein portion i ) 1 " to a Therapeutic protein (or 
t n n * o: v . ea . > x . - ^ d • - b j ~ , 1 v j t \ 1 . ' s d* column of Table 1 (In 
.hraxme tou >sda,<vu\ oi 1 ei>me1^ aei i \ u< ; * I x 's m, ^~ Vdlcadon Y ,s 
eobevo of Table 1> in an amount effective to treat proven! or asnehooae rbe disease or 
disorder. 

In uuyth«r emfe eat. ti on had i I be -died h 

>1 ^ J 1 t 3 ! > ' OS v i - < 

comprising the step of fusing or coajngating the protein to alhoniin or a fragment (portion) 
-3- 
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0£ variant oi 1 

embodiment, the protsta used r^o.drp* ^ this a eflod is fesed to the albumin, or tb« 
fisgmeu* c ou deumiu feamo^i s* lepromin 

used according a> this method is fesed to albumin, or a fmipnent or variant ofaRmmm, 
recombinant DNA ; - v >- <> orgerretk; engineering. 

e srtomu s \ v x 

{« « s > s v <. Kt>% < ptkk t f hereof) in solution, 

comprising the stop of fusing or coxsjugatfeg the protein to albumin or a fragment (portion) 
or variant of albumm. that is sufficient to <\t d dire dx -uxoir hi u preferred embociaaoat 
the Therapeutic protein used according to this method is fused to the alfeemm or the 
ft&gsnent or variant of albumin. Is a roost preferred embodiment, protein m;sd according 
to this method ia fused to dbruubg or n fragment or variant of albumin, vie recombinant 
I *\ \ Ov r < rtring,. 

The present inv&nhou iurther includes* a > ■ \ organ i 10 ted > contain the 
nueleh av ro< \ > < ion fex modify < :> i fusion 

prot os es >d d • olecules. 

BRIEF DESCRIPTION OF THB FIGURES 

Figure 1 depi ! obeif-H of m H \ h s cm protein m terms of the 

biological activity <Nb2 oeii proliferation) of HA-hOH remaining ate incubation m cell 
culture media for up to 5 weeks at 37*0. Under these conditions, hGH has no observed 
activity by week 2. 

Figaro 2 depicts the extended shelf-life of an HA fasksa protein in terms of the 
c > ovoaioo.) oi HA~hOH <n* nln| te mcubatkn is 

cell culture media tor up to 3 weeks at 4, 37, or StPC. Data is normalized to me biological 
activity of .hGH at time zero. 

Fx mos 3A and 3B c - a 5 * < < of! i < * kGl the Nb2 

<. ! § v i , I rgor, 'A A< - < i< < d n * » - ( 

various eoneenttatkms of hGH or the albumin msson protein, and Figure 3B snows 

it hkr »} <r ^ l ^ > n ' * I t t i > J > i 

fusion protein. 
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rhout; 4 -d >h«! - imp of a ^ . ,n Pto "J ■ ~ t cms be used as the b t vector 
&t© wMc& | I b * ! s vr ) a ? * peptides and 

fragments and vsrfants thereof) may be closed to form HA-AAstons. Flasmid Map key: 
PKBlp i noter; FL: Fusio ! I: cUNA sr. o 

ij.\ x AD* £11: -to-d . „\ «. v , - , t >irv^' 1 !. PA T3 sequencing primes she H T7 
sea. xicmsx primer site: As ! Pie *se not? 

•that in the provisional applications to which <Ms application ciauns prions the plasnud in 
Figure 4 was labeled pPPCOOOA, festesd of pPPCOGOS. in addition the drawiag of ha 
piasmto did not show certain pertinent restriction sues in this vector. Thus in the present 

|j j| pPc; tl< n, the drawing is labeled pPP* J0QQ5 and mote resfr.h Ion sites d th< same vector 

4- are shown. 

K Figure 5 compares die recovery of vial-stored HA-IFN solutions of various 

f* concentrations with a solution alter 48 or 72 horns of storage. 

"4 Figve c a i 1 'U a H \ < \ s a 1 5ui ' t n tt \ 

3 monkeys via IV or SC. 

I U i i > t f \ ItN .to | »t1U) 

I Flgnr© S is a map of an expression yee-tor £o* ti».^cod«^<mof^^-l^. 

II Figure 9 shows ihe location of loops- In HA. 

Figure 30 is an example of =.hc modification of an HA loop. 

> - , s r <« rt HA loops. 

Figure 12 shows the HA loop IV. 

Figure 13 shows die tertiary structure of &LA 

wanipi >f a aoFv-HA fusion 
Psgun 15 shows j o acid ssqut nee of the mature form of human sJfc&ttU* 
u''A( m i v oil > ! »trMQD>NO.l7) 

BETA I LED DESCRIPTION 

As described above» : the present invention is based, in pari* on die discovery that a 
fheraper ic profe e,s a t oraiA Ulbodj ntd ragxueuis md variants 

e-eoP, m.,> n ^ i sh; 0 :< , \tor.d the s s ? erareede psonm 

activity for extended periods of time in solution (or in a ptanaceuiicai composition) in 
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vi'tro 1 /n vivo, by j K fhsiog s chemically conjugating the Therapeutic protein, 
polypeptide or peptide te all or a portion of albumin rnfneient to stabilize the protein and its 
activity. 

I ! v present iroeeoiio-i relates generally to d ? fusion proteins and methods of 
pnaihrs.g;, prevent? - o . o or diss in 5 albtsmia felon 

pr > s. i refers to a protein termed by the hxslon of at least cooe > b of leursnn {or a 
fragmesrit or variant, brereoi) to at least one naolee.oie of aThempeutlo protein (or fragment or 
variant tbsrooi). An aibnmin fusion pix>ieio of the amotion composes at least a fragrnent 
or < v. * n«) s<e,un! 

i .V * t 5 < i t > lO > 1. ^ I 

albumin felon protein is geoerated by teoxsbatioa of a nucleic acid in which a 
polynnclce ore wd* 1 

polynucleotide encoding ail or a portion of albuniin) or chemical conjugation to on© 
onather The If protein md nlbumln .wo once past of t felon 
X > \i\ < * v v ia< f -d do i 

I nein te.o,,,: H f sbtxr,ns p.osen j ordon ^ 

In one msho l 

aitoativeiy consisting of, a Thetapsnhs protein (»,g., ^described ia Table 1} and a ssram 
siBswxm protein. In othe: e o w e , , " < I > 

I s t xealh active and or d enpeat c 'Is active 

f, 5 it t * 5 ' < ' 

, % (tu n t «j <• < | ^ < 

so. ! c s rid/or therapeutically a<tr> u - ^ ^ 

albomia protein. In preferred embodimeafe, the serum albumin protein eonmouenr. of the 

hi It ^ K V. >■ >S I \ 1 I 

i j nmxxhm the trvennoo proxies ar alhamm h sn^ » »\ . 

f natively consietiu i IcaUj acme 

sad or towf- iu\ h 5 s u w ^ < ^ e so in I embodiment the 

U s <> « p- - » ! i > ! nj i x ; ? 5 * 

, , n j , i i rri s„ , i„ti't . ' ' ' '! v i \t\< -n,r< at strum 

5 ! i I'he s.pwutu. pre em 3 i ft ! ui sin t 



protein ;s the mature portion of the Therapeutic protein. In a h-inher preferred embodiment, 
s it! I ^ <^-s o >t v. s ! u i NOh v?3 

d<. rv j ) of ! s t i ] ! ^ > o 

portion of the nis hi , is ih uveformofth h.erapemie protien. 

farther embodiments, die invention provides an aibusdn fusion protein 

fragment or variant of a Theteayeotie protein and a biologically aone asd/or therapeutically 
j.-tkc ' x $ s i 05 mm albumin l> ^ -sneuh, tde invention 

provides o ,d v \ \^ o protein, comprising, er ,> , a u t ^ - e, of Urn mature 
p > i oi a Therapeutic pro! n and tin tature porttoi o J sen m aRu rd i 

Tiierapeutse proteins 

As slated above, an albumin fusion protein of the invention, comprises at least & 
A*gn»cnT ot variant of a Fhcraps n > m; at least a {ragmen o 
ssram albtuEia, which are associated with one another, preferably by genetic fusion or 
.\k:\ hob conjugation. 

As used herein, " Therapeutic pro-tern" refers to proteins, polypeptides, antibodies, 
peptides cwr fragments or variants ixei^of, havlag o»« *>* i»<a» therapeutic and/or biological 
activities 5- < rou-h eneoxnpassed by ibis inve&tioa iaaehide feat am not HmJtsd t<^ 
pmtams, polypeptides, peptides, antibodies, and biologies, (The terms peptides, proteins,, 
and polypeptides are used mCemluiageably herein.) It is specifically contemplated that the 

* $ t ,o «. s ems wue au< ' >. ea^ rts thereof. 

Thus an albumin rosio roi< tb iveadon .may contain at least a ft u 
ofaTherai p« d v. - riKidy Addition dh 

the term «* Therapeutic protein" may refer to the endogenous or aamraily occurring correlate 
of a Therapeutic protein. 

By a polypeptide displaying r 'bhe.rapenfe shvity" or a protein that is 
x 'tfcsapcurv tils . - i < ^ > x Tn ws&a one oj mo. know* 

1 I nil and/or therapeutic activities associated t » Therapeutic protein such as n 

■> ^ \ r ra«,i"jwx ne 

I r ttfcg exatnp! , a llmrap u I rofe a" is n sirs dun h useful to treat, prevent or 



whose 
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ameliorate a disease, condition or disorder. As a non»h$nltiag example, a "Therapeutic 
n\n may be one that binds apechleaily a ft particular cell type (normal <e„g„ 
ivmofeocvtes} or abnormal e.g., (cancer cells')) and therefore may be used to target a 
- upotu i(drt i totostk >to ell typ \\hafr> 

In io? i »ti xampl fherapaatk oteh s protein that has a 
biological activity, and in particular, a biologies*! activity that is useful lot treating 
s ; ? i of bjofofiaal uuvn cs ir<. na<i oc 

possessed by a Therapeutic protein mehicfes, enhancing the immune response, promoting 
! , M>.'WK.t"^ * attngtverva 

growth, enhancing so u 

fhsbi t ties d dint 3ioio e lot it seetionbefow. 

As used herein, "therapeutic aeaVity* or ^activity" may refer t 
effect is consistent wisJi a desirable therapeutic- outcome m hranans, or 

measured rs -Ww or in vitro. For example, a cfosirable effect rosy be assayed in ceil culture. 
As at* extanple, when hOH b the Tfaaqpeotio .## %m® of h<3H op cell 

pcoSft t fie 1 may be u»ei as the esdpoint forwhk x «s p t 

activity is measured. Sack l» ^rro or ced culture assays are commonly available for many 
Therapemia proteins as described in the ad. 

Examples of useful c utlc ps > w* 

limited to, GMCSF (Eav«s } Add. and Eaves CJ n Brytntopoiesis in culture. Ia; MoCaifeck 
EA («at) Cell culture techniques - Clinics in hematology, WB Saunders, Fastbonttte, pp 
371-91 H9S!k Meicaif, i>.. International Journal of Ceh Cloning Kb 116-25 (1992); Tests, 
M,, ot al 5 Assays for hematopoietic growth facfors. In: Bsikwiii FR (edt) Cytokines, A. 
practical Approach, pp 229-44; 1RI, Press Oxford 199.1} EPO (bioassay: Kitamura et at, J. 
Cell.- Physiol. 140 p323 (1989)); Hirudin (platelet aggregation assay: Blood Coagal 
Fibrinolysis 7(2);259-6! (1996)); IFNa (anti-viral assay; Rubinstein et ah, I. Virol. 

N , j i ; ? o 1^11 * e 13 

Bd bjoassaj iL, J, Vara! 4«i>W 

e?nl Bx] Hematcd i d 6 1989) iifera- « ©NFS-60* (Weinstek 

Free Natl Acad Set 83: 50 KM (1986}); insulin {fH~giucose uptake assay; Steppan et ai, 
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Kafous? 409(683 8):30?«12 (2001)); s Git (Ba/FS-SsGRR proliferation assay; J CH« 
•adocnno! Metab 8S{ 1 dorsal standard fo * none: Hotm 

R x S | " I ! u x , i \V;y!c at al Tbramb R 

22:681-686 (1981)}; iactor VII (cosgoiatioa assay using prothrombin clotting timer 
Bdaaouaj et ah, J. Biol Chesa 275:27123-8(2000); Diaa-Coliiex et »W Ttocomb Hasaaost 
?1:339~4C> (1994)), or as: shown h Table 1 in Hie "Exemplar Activity A\V\ r eohsro < 

rherapeu > , ' >o< t > >< t k < o of m aibumw 

fusion protein of the invention, such as cell surface and secretory proteins, » often 
>» > iiKi a < < --7 > o > ' < c 

referred to as glycasy Saiiaa, can dramatically affect tlie physical properties of proteins and 
can be iraposwa s ponmn rnibiUn, cretins, ami kA >o. Giycosylaiion occurs at 
specific locations along the polypeptide baoktae. There am usually two major types of 

nxi by O-Uvktd ^ - 

attaebed to serine or threonine residues; and glycosylate characterized by ' N4$akB&. 
^ eh "i ih v, 

acid) is asaa e tannin * v v Cv , ' ^ { I a ides 

< 3 ! ! ' i number ind i i eol h« 

cs:hoh>iJ-a:c mnu- , u . <■ «. 

are also common at the 1 s»am ^ -n * * veil typo. 

Fo- example, several tjocs ot bus > - > \ , u a« 

s c 1 gt> cocyLtcc- \r t ?or -a and r * . ■> 3 * 

72 \ tr o < » v > m i N t ' at, 3. 

i > t > ^ > ' ! a 1 s > > « u - r i 

^m t \ a,!,, - < oi ? s tbM f -> . „ hm rna> not tx 

w vkt: ■ bar its biological acavity. This permits the t > t of an imglycosykted analog 
*u XalVon » ) i sequence rmxka ^ > H< 

J. Interferon Res. 8:375 Karpusas at «/. Cell Mel Life Sal 54:3303 099S); Kaigbt, J. 

Interferon Res. 2:421 (1982); Runkel ei al. Faarm Res 15:641 (1998); 1 feu Dev. Biol. 
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Stand 96t9~* 5 Uorferon-y eo ; m N-Hnfen oligosascliaride c its 

posidons 25 and 07 both import £*r the eMcieal foeafcattoa ©iffae Inactive i?eo(H»lM3iasxt 
protein, and having an Influence m the pharmaeoMaetk properties of the protein (Sarorieva 
®t at, Bur, J. Btochem 242:191 (199% Sareoeva er a/,, Bioohern 1 303:831 (1904); 
Sareneva a/., J, latei&jron Res. 13:267 (S99.3)}. Mixed O-Hnfeed and N~ll«ked 
gtycosysadon aho occurs, for example xn humao erythropoietin, H-lbted gfyeosylatsori 
occurs at asparagine residues located a* positions 24* 38 and S3 while 0-Haked 
Iglyeosylation occurs at a serins residue located at posi&ort 126 (Lai <?f <n. ; J. Biol. Chem. 

o a Thenipe-ntic n e orhe o 
ftuao&prot in of lb ivernion s s sna c s to hereof, may b< modified so 
that glycosylate at one or mca» slt«s is aliased as a result: of mathpulationCs) of their 
miefeie acid sequence, by the host cell in which fey ore expressed, or due to other 
conditions of their &xpt mm Fot exa ip glyeo ylation isome s am be produced by 
abolishing or introducing glyeosylation sites, e.g., by substitution or del etion of amino acid 

* v M t .. x - - i 5 i ! 4 > )N 

p o eun i :,a> be prods cad ty -> pGasxe® the protehis ia host: cells feat will sot glycosylate 
them, in & soli or glycosylailon-deflcieut yeast These approaches are described in 

t> OK i . v. 

I \ <v t<. (. <. < o i Tuersfcntic proarn po t»<n v i^uv 

fhsipa protein of the invention i«.eiude, hut are s^t limited to, the proteins ift Table 1. 
KckKtmi ! k proteins cm ponding to e Fherapsutk protein portion jf an 

nxi )( -> j s * J« mi ^te h heu< *o one nj anno v t'a 

Therspeuuc pos * o p , , - t ^ ' ^ ? > s 5 ^ ^ I 

I.orfragmentorx >k < u albumin fusion protein, may < uprise more t&m one 

protein 3C. from Table X, Alternatively, the fusion protein may include additional proteins 
such as those in WO001 7927:1 or US Pstmsisnal Patent Apphcatiou -filed on 1/15/2002 
entitled Albs. . 1 - n Proteins, 

Table 1 provides a non-exfcanslive list of "Therapeutic protean; that correspond to a 
Therapeutic protein portion of an albumin fusion protein of dre invention. The 
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"Tftsmpeutk Protein X f '' eelunm discloses Therapeake protein motectdes followed by 
x K e v> 5^ i ( i and brand tsames thai comprise, o;: alternatively ooxtsist of. 
that Therapeutic protein mofaaite or a fragment or variant thereof. " Therapeutic proteiaa X K 
as used herein may refer either to an individual llnsvcpeutio protein molecule (as defined by 
the n i acid ki >. I torn the CAS ajid Genbank accession numbers), or k; 

the entire group of ThewpStttSc proteins associated with a given Therapentie protein 
i wU v diseiosed u this eoki.nm. The irdbrujahon associated with each of these entries are 
each h , o .4 by reference in their >. a > particularly with respect to i amino acid 
sivre •• <. ttt < „ > i 5 <. * 2 s s -> x J i 

numbers, or PCX International Publication Numbers c< 05 ttersts m&w 

published patent applications thai describe the Therapeutic protein molecule. Eacfe of <h» 

! 1 > ' i ! ^ ! 5 * 5- h^v. ~.*UX a. < 

f heto-i!! kconxxat ;:o ia theit entireties. In particular, the jauino acid 

i a s of she specified polypeptide set forth 2 the sequence iisdng of each cited 

P' S P ! <. k i 5 J 2 i < i X s 

etc,) set i o ^ 5 '< sn of each cited " ( 2 Pate Reference , 

the therapeutic indications sot .forth, far example, in the detailed description of each cited 
"FCT/Pateni Referenced and the activity assays for fee- specified polypeptide set forth in the 
detailed description, and mot® particularly, the examples of each cited oPCTVPateat 

' } u'u i v ok vn 

<. v *tvs NN N < I < i > The 

L\em ! iahrasybe. 

v.»ed to te^t the o < - d" 2 < * 

kado.n protein of the invention comprising a Therapeutic protein X portion. Back of the 
<. t v 1 s ot < no is > 0^ 5<ffcrcme 

"fiiClU IK ^^KUl 2 If 

described m ■he reference (see Methods section, for example) for assaying the 

crare^xvvws o i The "Preferred indication V column describes 

d^ease, hw " < hat 2n-> be trs nosed, or 

m&Uor&K > , | ^f, ? < or an all i >oa p.rots of the tevcmkm 

oo no i 2 > rrt \ portion. 
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Avenlis Bcfcrisg Hie "N<s. K002 tm 
In preferred embodiments, the aibamaa feslojs proteins of the invention are capable 
cn a therupeudc acsn ^ , < sac activity 

smd/cr biologic activity of the Therapeutic protein cotr^spoadissg to the Therapeutic, protein 
posticm of the albumin fosion p < i b « 1 (See e 

the "•Biological Activity"' and "Therapeutic Protein X" columns of Table 1.) In farther 
preferred endiodhneaoa the hKanpeohearry active protein penman of the albaa-in fusion 
protcius of the invention are iraguants or variants of tire reference sequence cited in the 
"in 1 Identifier'' cohnaa of Tabic 1, sad are capable of die ,a uk acdvity 

ibdo, Ko. ' s Ox 5 > UA 

Aebvne'" column of Table T. 

I < < t ' > << * 'atim&t 

Phe pre it nveatkn s furihe; ha s gmeu oJ he fixes sanic prc-tela; 
described in Tebie L albumin proteins, and/or alhurum fusion p?otei«s of the snveedon. 

Even if deletion v one or more amino acids bom > t N-nernbraa; of a proafn rernbts 
la nee \ v t < a 1 f *. 5 Heir 

albmmu protein, and/or xHibatum fusion protein, other Therapeutic activities mdftsf 
1 » )t t I ? ^ 1 < d s 

bgsmi) may still b * rap t h Naero 

dctetkmxt > • <hx - ai/os bind ; i ph te « m kw fbnns 

nt (k i . ' ^ < i > v. i . i > r v 

the o up * < s s.xj uajs Whether a paruoalar 

p , fv ^ > ^ . ^ of a mm s i such 

a )iis ~^ ) *n^c<n eio>' < diods described la n «> d 

o t uowas&fhea of deleted 

N-terrxunal amino acid residues may retain some biological or iainrusxogemc activities. In 
fact, peptides composed of as few a;5 six amino acid residues n?ay often evoke aa immune 
response, 

V.vo .mg •> re annas -fa franr-aod p< * a v -• m^s^i-,* K a\i:i\' 
i'o, r» in .siluii'is t o;p\tooih < U Mi a ^ . 



Awntis Bataiag Fa> No, 2082/X0O2 US 
us well as polypeptides havmg ose or mere residues deleted from the amino terminus of the 
i i > acid sequence of the reference polypeptide (e.g., a Therapeutic protein as disclosed in 
Table I), la particular, bMesmsaai deletions may fee; described by the gerreral iOrnude uvrp 

k . ieWue* m a 

.eitoa^ -u >iu < - f u.> ssJs a 'v. 5 o J , • (flu! ^ 

any integer ranging from 2 to a Polynucleotides encodmg those polypeptides are also 
a * * id ho in race 

a o ' NN > N hua in 

proio-ia portion of aa sdbuefo fusion protein of the inuerndug include tiro fell iengdpproteixi 
a well a% polypeptides lu\ sag o xe > 4 t more res o > 
Sffifflo acid sequence of da < > > is particular,, N- 

tsernitoai deletions may be described by the ge > i 

> rarer of amino *. s <■ 

NO: 18), and n define ny ialeger langiag ir< 5 .. oa encoding 

those poiypsptiSss are also ewooiapsssed by the fro'ootiorn 

Mores* s t gooem albaa i fusion proteb of the invention ehuie the 1 
v. > I in ot.ij v J! - e < i v 

i i r otem In patln d IcVir^ 

o*ay bo ties nbcJ oy to 1i m-q. wiwe q is a whole u,p - a o^unheg tbo 

i * 1 i 1 2 ilOSffi }t *K. i 1 i> t 

integer r.:ovy;p: from 2 to q~S. Polynucleotides encoding h-csc a a ! are also 
encompassed by the invention. 

A -i> e\ , a > it ^ s ^ s ^ ! n ^ a s o < i > ; i < n i 1 ' c o 

a t ;ae tf ff iennra nesapenuv. pso^ss tnd''orscmm 

dHoro ^ s ? s t oa* a* the 

o i >. v o Keo v s. > ^ ee 1 un. inability 

tab d < mJ o lb s^p* i at, ^ .» itiJ » \ > h N uSb ^ 

Of polypeptides with COerndnal deletions to induce .and/or bind to astibodies vMfejcb 
recognise the complete or avatars fanes of a?e polypeptide generally will be retained \n i 
ill) ti< i v C V <. » v 1 <■ * ' K 5 

from he C-Smmnus vVk el - t< laehiog dv K-texmisai mddsr 

•• 15- 
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t, 1 c*. k'v i < if*. a w be 

dsternnued by routine methods described here?;;, and/or otherwise knows to the art 

Hie present r^v u provides polypeptides having one or xooro residues; 

I (. ! from I carbooey ienmmis of ! l sokno eeki sequence of a Therapeutic protein 
n li, . i \ >. it o > o i i savenrion 

(e.g.. e. Therapeutic; protehr referred, to in Table t), fa pariicubro v. n deletions may 
bo described by the perioral iormoka I~n where n is any whole hanger ranging 1mm 6 to q-i, 
and where q is a whole a, oi representing the ' a i nomber of amnio acid reskhsea in a 
( ee -k\' ,oh| lb s, pvt t i 1 s idu a < 

encoding these polypeptides are niso encompassed ! ey the kwantkni. 

I» ddi i }& he pro» < t 

„J Irons t s. ea < o < s jtrotein 

s < | i i " ' m n > a tor 

{ erimmul it ii < u v m may be d^cnbed b\ ,ho gsxisxstl 

a t t sor i i vi ihi wJiolc 

NO ho ' cod veptkk 

inveaooo. 

Men ^ " pi< ^ ' 5 * .iie - 5 .a- s , 1 r- iw 1 are i ! oto w- \^ 
! i i m of &n * south n te&ton pro* * h i er*son In, 

! nt er k f t> k t ^m > > U in; 

e hocj ? 6 so q-1 where - eseating the total 

aumbet of axwao acid wskinos hi an akroroin fusion protein of the inreaikaa 
>*Uv i' encoding these polypeptides are also encompassed by the invention. 

fonddtu. u o l .t s >o % or C fermh - < . u he combined 

x< j>rodu.a- \ h * > ^naU. 

n x w t 1 > t. i s { i I 5 i e an 1 Sin c&rboxy] 

v <- j ik on *v « >,ro v f i > ! 

polypeptide (sp-g,, a Tlseiapeouc protein referred to in Table h or seroor ni (e.g., SEQ 
5> o) ;> bwrxx >\w>n v-i U iai 



pp. 



described above. Polynucleotides encoding these polypeptides are also encompassed by the 
iimssion. 

The nsesont app t^uion us J" iu, > ai t^u,. 

§0%, 85%, 90%, 95%, 96%, 97%, 98% or 99% identical to a reference polypeptide: 
sequence ( e.g., a %rerapeube protein, seram albumin protein or an albumin fusion pro rein of 
the invention) set forth irereitu or fragm it nom<5„ fee 

application is directed to proteins comprising polypeptides at least %%, 85%, 90%, 95%, 
<>< < ' ^ ^ - oo add wqne&ee 

of N- md Cdarnhnal deletion m described above. Polynucleotides encoding these 
jpt ' •- are - eoconoyassed by f invention. 

Iheier-ed p * N Me or 

alternatively, consisting of, an annuo acid sequence tl.au displays a Therapeutic activity 
snd/or functional activity <e.g. biological activity) of die polypeptide sequence of the 
Tcerapen.bc pjotehs or serum album r protein of which fee ammo acid sequence is a 
fsagmesat, 

Other pntored- polypeptide fragms&is axe biologically active npgniests. 
Biologically active tragments grs those exhibiting activity similar, but not necessarily 
identical. So m a< r > - 

(. ? he i- n . - i < - i (1 < v. ukK > A 

activity. 



Variants 

K * J 1 1U J_ k 1 )JOf IX-v 

i - a N N \ ^ ^ -> ! iv t i ile J 

are overall closely similar, sad, in many reglotxs, identical to ifce rc&s a k * 

sptido. 

As used ein variant o s t< 1 
fusion protein of the invention., albumin portion of an bus ! A »>< be 
ssvuu: n u ill , > o' fhcop^uue pro^-'it p-- , 

sec %her;cpeuob' u . ■ Ifoomin protein, .and roteioofthe 

inventier , „e>pw<.\o ^ o?;v;eosr! / .it , , > > >c property 
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thereof («%> a therapeutic activiSy aad/or biological activity as disclosed hi the "Biologies;! 
Activity" column of Table I) as described elsewhere herein or otherwise known in the art. 
<. s 'k i - b, vsrlarits are overall very siahlay and, in many regions, identical to? amino 
i U v s a d 1 iOrtso i x>i 

as albumin fusion protein of the. invention, aihumin protein corresponding to an. albumin 
protein potdoa of an albumin fusion f i of the invention, ami/or albumin fusion protein 
Of the invention, Nucleic acids encoding these variants are also etKXsmpassed by fee 
myenihm 

■ ae preeen a ^ x n m i ' x < x >» iI-tai'w 

consist of, an amino acid, sequence which is at least W¥ % a3% ? 90%, 9$%, 96%, 9?% s 98%, 
99% or J 00%, identical to, for oxionok, 'arc ammo acid sequence of a Therapeutic protein 
corresponding Jo a Thmpeulic protein portion of an albumin fas^a ; <-<.t-.-io s >i da- mvenuots 

. O x <. v , t mh 

t ! f > n s s ^ a s 3&m«trts o* 

ms ; h x x ! >! i o r 5 % v ^ 

of the Imwtoj „ . v o \Dist i <<> < * \- >t >„ i ^ s 

vdypxaakks are also provided (e,» dtese ftagmtni* described herein). Farther 
i'if [it s <. ^ la t xe tmeruon axe polypeptide* encoded b\ polynucleotides 
wMoh hybr-Usre to fK. s . < * 

sequence of the insx \ i a ; 1 * * to 

filter toad DM A in 6X Sodium chlonde/Sodiaoi citrate (SSC) at about 45 degrees Celsius, 
followed by one or m»»rc washes In 0.2X SSC, 0.1% SDS at about. 50 - 65 degrees Celsius), 
n > i , ik 5 1 u b^ , < N . % Ox ru.o 

clioide^ ^ ^ x . a% o , m oox >r mere ^ she - 

ioQJXSS* i « SDS a shout 68 degrees Ceisu t ' t iridk-ation 

condi < - which are tarn n te ton v i ' ^ * <mn ^ «" 

o ' ^ N . x ' ^er. publtshmg as^vutes, ! jk , a^d 

John Wiley & Sons tea, Nev* York, a1 ge 5 * 6 aa fi' 5 " h-tlyaucleoiides 
x mK>i .y s * <. sb hx uo ^- >^ 

5 x \ t « v at loftst, fnt exa urh 95% 

t\.a x x^ j x x xx x x- ithivendor I is intended that the 

- 1SS r- 
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polypeptide is Metr 




tm query sequence except 
no aeM ait«saMo»s per each. 
I i eta ds, to obtsi s s v * 

b:a<a 95 identical to a query 5:rnino acid sequence* up to 
in the ; « | i I tsted or 

ki Oisse a < ioenee may oecut 

ml portions ot vhe reference ans \\\:o or 

positions. Interspersed either i\ among residues 



ie: aa> ra:Ua„ s < u v , \<\ 0 ( ^ 

to, for jasuffi.ee> the saninto acid sequence of to 
or a ilagmeafc thereof {such as the Tteapeutsc 
8 albumin portion of ids aiban 

aned to as ? 1 ace a%nmer 



agthePASTDBe 
Comp. App. Bio^.6:237-245 #990}}> & a 5 



ofhoitia." 




Score-L 
if 



This is 
of the 6 



aofbecaxise oftete 
seause the FAS IDE 

at the N~ and &iea 
by calcukti«g the a 



Matdx^PAM 0> k»t«pie~2> 
Group Lenedpu), Cutoff 
Gap PesaUy-S, Gap Si.se Penalty-0.05, Window 
.o aeM s-equesoe, ^idbver Is sorter, 
to. the query sequence due to N- or C-teamal 
j, a mmml correction mast be- made to the results. 
jsjs not aoomat for N- and (Mmsmal truacatioas 
I global percent identity. For subject sequences 
to the qus 



r of residues of the query s 



i thai: axe Id- md C- 



subject sequence, which are not matched/aligned wife a corresponding 



3 perces 



tencs. Whether a residue is 
sequence alignment This 
tted by the above FASTDB 
cii idmtity score This final 



esid i 3 < ^ < an tnrar 

With tfee query sequence., arc considered for fee purposes of manually adjusting the percent 
identity score< That is s only q ou * 

residues of the subject sequence. 

1 a > p >' n n d d k drje • vnh a '! 00 residt 

q«eay sequence to determine percent identity. The deletion, occurs as die bbtemunus of the : 
object sequence sad therefore, the FASTDB alignment does not show a 
rnataliUig/aiigamejDtt of fee fest 10 residues at the N tecminus rhe 10 x tin resid es 
represses* 10% of the sequence (number of residues at the N- sod C- termM sot 
smtchedAetcd numbes oi it-* tes in the 

1 „ ,x s , v « > " r ^ program. If the remaining 90 residues 

\ a i v - 1 matched fee dual percent ideutity would be 90%. I another <. - a h a %} 
tesidae subject sequence is compared with a 100 residue query sequence. This time the 
■ k hi; ats h terra i deled* » ; ?o there are no residues at die M- us C-temuni of the sabject 

ique«ce whicb i d/align , ! I * K M 

calculated by FASTDB Is not mindly corrected, pane <sgsm s only residue positions 
> ik VWl-ier»t. uk so 1\ ki^i ~n < ««.!'! ^ ^ 

ci -sou un which ate m ?v'd t » o ^ Me quer>- sequeuc, ate ^ane<diy corrected 
for, N* o s ^ ox s he purposes of tl radian. 

The variant will usually have at least 75 % (preferably at least about 80% ; 90%, 95% 
or 99%) sequence identity with a length of normal HA or Therapeutic protein which is the 
-aane ki«£ js Hi u L < o< ^ 5 ^ ! * i5 5 

level is detenmned by BLAST (Baste Local Alignment Search Tool) analysis using the 
deauithm employed grams bias bias? ! * x> tblasl aid I v % 1 

Proc, Natl. Acad. Sci. USA 87: 2264-22SS (1990) and Ahsehul, J. Moh Evoh 36: 290-300 



Avmm Bdwmg wmm. $mwmm 

1993} ill iac orated eferenc i ish I k ! t v shftiSaritj 

searching,. 

The ^fpre-* * sad yy » e 1 program is u v. consider sunt agau 

between * i s s t i v ha vallate t c 

:dgaifk:-ance of all notches that are identified and faadiy to saaTansriae o.aiy those matches 

V J t, ! S | fv < * ! <» O i 

similarity searching of sequence databases, see Aitssbul <?<' «&, (Nature Genetics 6: 1 19-129 
(1994)) which a: fully ioeomporated by reference. 'Hie search parameters far histogram, 
iescrip gj * d for rep 

Kiatch.es against database seqs.see.eee)> eetohh matrb; aad fitter are at the defeat: settings. The 

(Herakoff etaL Proe. Net!. Aead. Sea USA 89 i 09 15- i 0919 -1992), Silly incorporated, by 
eftreaos 1 * ' s scoring matrix Is set by t&e rMios s d score for a 

pair of matching residues) to N (he,, the penally score for mismateb.bg residues), wherein 
the dehmU rahK \i I \ si o n parameters may be 

justed as follows: Q»10 (gap cmatioa penalty); : R«I§ (gap extension penalty); ym«l 
(generates word hits at every wink 1 " position along the qwxf}; m& gapw«ld (sets the 
window width wldxia which gapped .aignsnents are generated}* The equivalent Bfesip 
parsjneter u ^ > « \ tu e p * > 

mpmKm, available its the ( id p iok igs version 10.0, uses OKA parameter-, GAP =50 (g ip 
creation penalty) and LEN-g> (gap extension penalty) and the equivalent settings in protein 

•, I jp .V\> f 1 v< 

i - ^ a > > & of the mvsntioa may ~onaen \ 5 
regions, non-coding regions, or both. Especially preferred ate polynucleotide variants 
^ nten « < < t < a i ^ > so >< i s < s ! ! > oat do not 

alter the progenies or activities of the encoded polypeptide. Nneleotid i - sheet 
^ s s » w s { i J Mo a i 

r l ago v x - k s > sa at 50, le^ nan ( e bet 9 s> < ! * s 

19, or 5-50, rash 5-10, 1-5, or i-2 amino adds are substituted, deleted, or added in. any 
jo prefers c " artaats caa be produced, for a variety of 
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ressner, eae, to optimize- codon expressions for a particahu- host (change canons in the 
; t ; <! m'RKA to those preferred fey a bacterial host, such as:, yeast or , coif). 

In & preferred n* n a j ; i ! encoding m albumin portion of * 
do Hb i i \ t of 5 invention is opd;-fliiSed for < ^ s \tx yeast or mauunali&a 
cells, 'v. , > >« x J . 5 

i i in yeast or 

,wna\« eel le ; i I hulher preferred v < I uclectnL onoodm 

albumin frKnon pK > y< oj mmmaSsa 

in an akeraativs embodiment, a codon oprinrhed polynucleotide encoding a 
Ti«mpcuttv i a 

to the wild type polynucleotide encoding the Therapeutic protein under ? eyeoi; 
1 { s, in i n i 5 s s J ! > M f > ^ 

polynucleotide encoding an albumin portion of an albumin fusion protein of the iaves&m 
does not hybridise to the wild type poiynucieoiido encoding the albumin protein voder 
striugent ihybrkhn o i i < ' as described herein. In another embodiment, a oe Ion 
optimized polynucleotide encoding an albumin fusion protein of the invention doss not 
hybridize 'to the mid typo polyruich.oiide encoding the Therapeutic protein portm or the 
M 4 !i <s sy ' l , < ^ > ' N I m 

si an additional ntnbodnneni $ 1 * 

portion of an albumin fusion protein of the invention do not comprise, or altenrntivoly 
consist of, tire naturally occurring sequence of that Therapeutic protein. In a fonter 
i s n d >ntut ft ton 

protein of the invention do not comprise, or alternatively consist m l c naturally occurring 
sequence of albumin protein, hi m alternative embodiment, polynucleotides encoding &ri 
albumin fusion protein of the invention do not comprise, or alternatively consist of fee 
nnmdy oceumag sequence < n portion o the albumin protela 

portion. 

Nsatn 5 - v < t < 3 n i i s< v u 

sitemate fo< < i \ 5 

lUKwiv, T ed j^hn \VPe> o S-> sv r h > > ^ IK, SVW o, r ,-its can vary at 
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either xhe poryouck;onde aad'or polypeptide knot »ud are Included in r.he preseur InvooUon. 
Alternatively* s<. j d occurring variants may be produced by .mutagenesis techniques 
ox by direct synthesis 

pg <*v? oed iu ^ if ^ reeombma; DMA techr.oi - 

■ »« ; o> v. Hi! . , > •> ->'j .a t U e 

present isvmtios. For lmtaa.ee, one or more amino adds can be deleted from fee N~ 
temimus or C«ten«ia«s of the polypeptide of the present invention without substantia! losa 
of biological feocuoa. As an example, .Ron ei al. (J. Biol. Chen*. 26S: 2S84-298S (1993)) 
UTOrtca \ { a ils > s - e\ s cuter dektaig 3 S 8, or 27 

arnkKsUemimal ammo aok; residues. Similarly, Interferon gamma exhibited op to tea times 
v^o auiNi - N > r-\ lu'^u^ \ ! ~ imus of this 

protein, (Dotxsli et at, J. Biotechnology 7:199-216 0988).) 

Moreover, ample evidence detnoaste&tes that variants often, retain a biological 
activity sloalar to that of fee naturally occurring protein. For example, Gayfe md 
cewotkars (A Biol. Chan. 268:22105-22111 (»}) exacted extensive mutational 
js 3a j d. rando tage og< OVOs 3,500 

iadiyidxnd IL-la matols that averted 2.5 amino acid changes per variant over the entire 
length of ites molecule. Multiple mutations were exatrmted a» every poss J o a< 
position, ^m,^ « to . - tjai Inks «. * N > >^ > J 

- ku on ed h - N « ^ »o - N ' ! ulllL " ^ ino acid 

sequences, oat of more than 3,500 nucleotide sequences examined, produced a protein that 
s u i d vdd-type 

hi! vii\> O! - s M more amino aotds ftem the K -terminus or C~ 

k-n oriess oi ioiogiei "One? ons 

other 1 > activities may still to retained ! > ,\ > * > ibilt$ of a deletion 

to bind andhod? s ted fon 

run. * >>} - \n t * K > v v to tesidaes of the secreted form are xemov«d from 

0 a i no or C-terrninns. Whether a particular polypeptide lacking \ or C~iemd»al 
s f < wains such \ mc a ivities c 1 * * ! ns mod by 

-oteu 5xto ^ u -a\ dK ai jtlu.v ts » ^ v. , <; a> 
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Thus, the invention fimher includes polypeptide variants which have a functional 
activity (e.g., biological activity sad/or therapeutic activity), in highly preferred 
embodiments Use invention provide variants of albtmxia fusion proteins that have a 
sa> <<?<. activity (e.g., biological activity aad/or therapeutic activity, such as feat disclosed 
in the "Biological Activity"' column a- Tabic i) ■feat corresponds to one or .more biological 
and/or therapeutic aetiaai.es »f the Therapeutic protein corresponding to the Therapeutic 
protein, portion <>.f tb.e slbta-An fueioa protein. SkcIx variants include deletions, insertions, 
feveariuas. repeats, cmd n ' ■> a selected according to geaaad rates fearwu > a art so 

as have little effect on activity. 

In } s i > s 1 ^ <> 

s ; . i i \ i; <.< ! < ' 5 a aroi.ro- hiKh ~s 

repiaceaseat of da; aliphatic or ^ < - < s amino acids Ala- <■ Lao. ami lie; repiaeeasent 
of tke hydroxyl residues Ser and Thn xzplwmcnt of > Jv 

replacement of fee anade residues Asa ;tnd fern, replaeeo-etn of the basic reskk-ee Lys > Arg* 
and His; replacement of fee aromatic residues Phey Tyv, a»d Ttp, and replacement of l&e 
small-sized amino acids Ala., Ser, Thy Met, aad Giy. 

Guiaovv. , , ,x> to msikxt pfc«Hyt^kaBy siteat amino acid substitutions Is 

provided, for exa 

Tblet-assee to Amino Add Substitution^" Science 247:1306-1310 (1990), wherein the 
, an - ^ , < , ih 

aid crov „ v. riuc;ge 

Tba > < a: 

^dO'cn x o _ -, - v n o - v ! i 

i i \ v e een\^ ro^mano £ enk ,*te ikeh 

hig!oriant for protein iuoedorv. In contrast, the amioo acid positions where sufesdtutkms 
1 i t u'mjd frdeoHoi 5 <.t - i for 

pioiemhmu > 5 o u f >. s v, tk I while 

stilhraabita sot! - - 1 fe protein 

x 5 v n i s us s ostfc en ^ > > a s f > s 5 ! t * 

specific- positions of a cloned gene So kkovdfy regions critical far pn'riem function, For 

vl^^ IkfJ Oul Si * J N v " i , > < , , OvlUOilO V 

-14- 
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a^jr^rau'w at ev< resida - ic t~ a 1 Vn'n-r^ro^d 

Weils Science 244:1081 1085 J < kj a I s » < a ! i s e 

i 5 ' n >} e. , / \ m 

As the authors stale, these two strategies have <- ' ^ i\ J that proteins axe surpdsisgly 
tolerant of aroint a authca aril t cats eh amino acid * 

are likely it; be penrassiae at certain ammo acid positions in the protein. For eatsnipie, most 
haded (whlnn the tertiary snasetare of the preasin) amino acid residues require uo.npoiar side 

1 a n v v ' j\ o s 5 5 w ^ ~ - N v. 

tolerated eons< t so at substitutions im a lasems of i ahp 

I h \ b ! >n nixso sc k x s I era e hydroxy! residues S< 

and Thr: revnecarK ' - k * - * \ N " th. and ? - ^waues 

Asa md G <-5 1 of fee 

aromatic residues Mae. Typ, arid Tip, and s^plaeesnent of the ^mail-sissd amlso acids Ala, 
Set, Tina Met, and Gly. Besides conservative annuo acid substitution, variants of the 
present invention include (i) polyps i > >< > b nations of or; or more of the 

o.u fion^ la ! t at i e^ * i " n >, o ^ 

»pt be one encoded by the pwfc code, or (ii) polypeptides containing snbstlindons of one 
or tnovc of the sr.' 

have been h* j o a, o c sonde. , < , . ; 5 to another compound, such as a compound 

in <k ] t > oh H t < \ apep 1 u' uo a >ii i ' a a t 1 j- 

y-c&l), (rv) p j ptsde coatauung addiik . or ex ( 

ftnaon region peptide, . Sooh ^ \ s epf c< 

tV s ! ^ 5 ^ i * 

For e> ample, po*\ peptide vain , <;h S 

aranso aei<te wkh other aharged or o.eaaru aaaao acids an;y prerraoe proteins with, depraved 
* s O(0 sdsno^ oc k 

reduce* activity and increases clearance due to the aggregate's immunogenic activity. See 
Piooka.-d et al tin. Exp. I rrmno 2:331-340(1.96? < it n D 83 
s * 8"? hi > i « P' 

* 3 lypepddes nven on comprise, or 

alterpatively, consist oh tmgmeats or variarUs of the aurisss acid 1 1 u-e of a Therapeudc 
-25- 
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->j t I v > f hereia sad/or n i nn elbaima,. and/or albumin ss < protein, of the 
tuvexxto, whereia &e fragments or variants have OS, 540, S~2S ? 5-50, 10-50 or 50-150, 
amino Staid residue additions, substitutions, and/or deletions when compared to the reference 
amino acid sequence. In preferred . 
conservative, 
mveotion. 

LV \>hfs| » ^ S.s.,1 i- i? X si ^ Is 

each other v peptide bonds or m lifted peptide bonds 5 5 es : e.od kmc 

eontaisi amino acids other than the 20 gaae-mceded ammo acids. The polypeptides may be 
modified by eib^er natural processes, sued as posS^raoshOonO processing, or by chemical 
modification tectoiques wMoh a® well known is. titer art. Such modii it a s r.re vo. 
described in basic texts and in more detailed myographs, as well as in a yolwwns 

peptide backbone, tfce'«mi»» mid side-chain* and ifce ammo ox carboxyl tenaiai . U will be 
appreciated that the same ty e of modification may be prc^n in 1e same or *a*ying 
degrees? at several sites iu a given polypeptide; Also, a given polypeptide may e 
types of modifications. Polypeptides may be branched, for < 
uhkrmtmadon, end they jaay be cyclic, with or without branching, Cydk, branched, a 
" ' s may r 

by 

: of i 

moiety, coyakni tittactent of a nucleotide or use e >thfe <k - h ; five, cox ato attacte m of 
a jpd o npa. uuv^ oi-Uni ^ P S . raW 




formation of c> s s : 
glycosylate, OH at 

! , s'Os > 

a of amine ac 

» See, ha last mc ROTEINS S I < ? <. 1 \b > 

MO' k « .> ' N — ^ . . ea > * and 

Oew York (1993); POSTTK.AOSLA1IONAL COYALENT MODIFICATION OF 
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PROTEINS* B. CP Johnson, Kd., Academic Picas. New York, pgs, 1-12 <I£S% Seiftsr et 
al, Metli, "SeaeyaaA. 182:626-646 (1990); Rattan et at 5 Ami. N. V. Acad. ScL 663:48-62 
(1992)). 

FtMhermore, oh&m eatitfc my he co tiy at ed to the aibumSs S sios 
poteins to enhance or modulate a specific functional or biological activity such os by 
ikWs disclosed m Currant Opinions ?». Biotedsaology, 10:324 (1999), As an mappfe*! 
albumin fusion comprising an EP1/HNE and albumin could be farther modified to include 
mn i < * > . * s r< < > \ <. i , x 1 Pos 

5,618,792, 6,001,814 or 5,874,585, The EPI/HNBs and the r htlntvy molecules may act 
synaajfstie&lly to <nihara\ n< ' -\ . >\r,d.'aPsn on yj yon 

JFunett&nal activity 

"A polypepdt , refers to a polypepuov , >abj of 

displaying <me or mora know, 1 \ < n i^oet. *ad mm tfae to hVn^Jb pto 

P > \ >„ a? d o s to i > mycotic | > scttvti i e.but 

are not limited to, biological activity, antigenicity [ability to biad (or compete with a 
poiypeptkb for binding) to an anthporypepfidc antibody], hsu&imogemctty (ability to 
geastate* antibody which binds to a specific polypeptide of the ho/sntion), ability to fotxm 
rauMmers \vti i pob. p < r of invention, and ability to bmd to & receptor or ligand for a 
polypeptides. 

\ an fo J ! 
scfuiy «*tms1<« to, but w n , ^ - * * > > 9 i o'eiaofths- 

present ssvs-smion j > \ t > * 

- h ,v > ^ , i > 1 , v o?ed«.ot be 

?-\at col to ^ ^ i $ o tl J ! t n 

in jvit ci"'i v 1 I * * ' v ^ 

casdldato polypeptide woi csbibn greater activity or oot maw ih:r.i sP < n 25-fold less and, 

ft t M\ i v $ < > , > •> ! J r< ,<<>>) r 

h ih s ! ^ l ! > i ? C > 
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In pgts&scmd &mlmdimm% m albumin fusion protein of the faveation .has tit feast 
one bMogieal and/or H«s««fe activity associated with the Therapeutic proteM (or 
hngrneat or variant thereof? when it is not fused to slbomfe. 

*mini i protein i ation oa? ye<I f r c ctl 

<«>g<* biological activity) using or routinely modifying assays known la the art, as wgsll as 
assays described herein. SpeeHieaUy, albumin fusion proteins may be assayed .for faneiicniai 
activity (e.n., biological activity or therapeutic activity) using the assay referenced in the 
"Relevant PucKcatjoixs" column of Table L Additionally, one of skill m the art may 
routinely assay if augments of a Therapeutic protein corresponding to a Therapeutic protein 
portion of an aibunxhs fusion pt da of the a vit; osic assays reigfcnoed in 

e* »' o ( 1 i 1 ; ' ! the a routinely assaj 

fragments < ; albumin protein corrcfp m& s , to aa aPauras protein portion of an albuaaltt. 
i m * } < d -v. t , . it s. e n i£>-ct„tvd 

' 1 * ? * ^sdos\, 

> s eaaarole, is esse embediunsui where one is assaying ret die ability of an P i i 
fusion protein of tiro invention to hind or compete with a Therapeutic protein tor binding to 
an ant!~Therapoi«ic polypeptide anybody and/or aaH«alb»mi« antibody, various 
■imxmmmmys known in the art can be used, Including but not limited, to. competitive, and 
noncompetitive assay systems-. using tcefcidijues such m tudioinsmnnoassays, BlISA 
t°~> fsKvj s rntuuuotsdiomenie 

v ^t\s pel <. tlajncnt p-tx ' i s >s ,tn nura'to^ra •> 

(using colloidal gold, enzyme or radioisotope labels, for example), western biota, 
precipitation reactions, agglutination assays (e.g., gel agghnination assays, 
! nusattuo csca-cd, as\a>j, p o eta 

i- as' ■< s x v $ 5 j i j , w 

11 - <- y detectim 1 < he primary antlhoc et omhoditseal the primary 

an> h .\ \ . 1 ^ „ \ o x ^ ^> i xssa ,?\ > vt\ H i i -e &v 0 | r , r 
,noh<xh P s a>;K. canvahuK-a ; * ,\ ">dn< > h ! < - uade. Vs r - i n; .j 
kn \ a » *h , ot vKv , } t k i lu s j ^ I 

present an entioa. 
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Avsatis BeiHJag FSteNo. 3002/KC02 OS 
s a preferred % < n i where a binding „ u (e.g.,, a receptor or i ligaad) of . a. 

Sifv" IUK fiH!> J V O tUsKHi 

protein containing that TherywWie protein as the Therapeutic protein portion of the fission 
can be assayed >y $ < be art, such ed I 

r - < h sit gel > i w t a proiciu aTitaty chromatography, and affinity bioltiwp 
See generally, PWaicky et ah, Microbiol. Rev. 59:94-123 (1995)- In another embodiment* 
I ability of physiological eostelates of a;:; s i \ m of the present iaveitfUm 

K > n > ai i ; « H m >. > v >vK » i v s ' 

portion of the albumin fusion protein of the invention can be routinely assayed using 
V ^ a in .V a 

to alternative esnbodim > as s roteinoftho 

invention to a * s n is being evaluated, association with other components of the 
multireel" can be assayed* e.g., by means well-known in the art, me!? as, for example, 
redwe w « < > <^s > ( * > raphy, and 

affinity blotting. See generally, PhlzScky * ftf*4Ngitt£ 

In addition 11 < > * n > 

krmm. m t be art .may routinely be applied to measure the ability of albumin fusion protems 
of the present invention and fragments, variants and derivatives thereof to elicit biological 
activity arid/or Therapeutic activity (either in vitro or in vivo) related to either the 
Therapeutic pvcaeno portion and/or albumin portion of the albno fusion protein of the 
■ av.-ara uweeovo Oilu-t muhoda will he known to the skilled arUsas an - arc v ii3 5 ■ to 
scope of the invention 

As described above, an cdbuHhn it y ' >: of > _ hrveno w t - n k.-. $ .» 
fragment or variant of a Therapeutic protein nod at Taw a fragment or wound of human 
serum aihuamu oh I re e . <u J uH ^ s * p genetic fosses or 

chemical conjugation. 

The terms, human serum album's? (HSA? and Iranian albumin (ITT} arc need 
n * , >ai\a a na-o nw -waa fauP am a reader, and 



encompass i;nn:tan sermn siboTmo (;<md fragments simi variant* thereof) as wed as albumin 
from other species (a; fagrsera 

As nsed hereto, "oiktnsin" refers collectively to albumin protein or amino add 
sane t * \{ i i t ! >nal aero 

:t , reof< U < EP 4 WO 97/24 p WO 23&S7) ciallytk 

^' hs > ^ in ^ 1 J-^snnmom 

other ^ertebmies; or fragments thereof, or analogs or variants of these snolectilfi? or 

fragments rhei-eof. 

In preferred embodiments the hatnao. sotj aibiaka protein used in the aJbumia 
fedon proteins of the invention contains one or both of the following sets of point lautaikms 
with xef res M * SEQ ID NO; 18: Leu-4#7 to Ala, Leu-408 to Vd, Val~409 to Ala, and 
Arg-410 to Alat or Arg«4K) to A, Lys-413 to Ok, and Lys-414 to Clin (see, e.g.. 
International Publication Ho< W095/23S57, hereby incorporated in its; entirety by reference 
herein). In even more preferred embodiments, aibumhr fusion proteose of the .ioveoiion that 
contain one at both of above-described sets of point mtttaliofts have improved 

0 ! t < y x < * 0X5001500 

)i ^st tost CvllS 

vstxl bftn>s < -> n i1 to prolong the ioorapeohe activity or 

shelf-life of 0»e -TberajHsUk ; ; >:or ;rfers to a portion ofalbnniin sufficient is tm&b or 
O x re AiiAW «*Vi ' h' v ! . iti ! 5 ! 

the therapeutic prot ; j sri.1 m he albumin ftessxm proiek is prolotxged or extended 
wu \ the ron ion stat The Ibttn 5 riion n di sis 

iu&:onp5 0v ! ' \\eoras 

=oo\v a a: an, % ; > 5 ^ i e t , s < > s ttvn «xc capable of 

h 3 t s«o<f3?i > - i ^ sin Ira 'meals b f 10 m« 

rmo acids in i > I 0, 50 or more eoniig * m sonao 

oe do non s s s vilo domatrs or HA. h'oi 

instance, one or mote iraa s of IiA m ~ - die > , >< a ^ o> n , , s , 
may be useih 
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The albumin portion of the albumin fusion proteins of the invention rosy be a variant 
of normal. HA, The Therapeutic protein portion of the aJbouba .fusion protests;? of the 
mvenllon may also be vaoaais of the The? hereto On tma 

variants" inc.Ind.es insertions., deletions and substitutions, either conservative or non 
conservative where such changes do nut st&staminily alter om or more of Sie orieatie, 
useful ! 1 , > i su asad o i i •> „ v properties of albianhp or the active site, or 
active domain which confers the therapeutic activities of the Tte^Btfe proteins. 

I t >aro< uia«\ be » > j s t \ * ~v or . 

v rin f i uiaip i 1 i ent:s of human alburns s 

^nried,^ \ p.. > p ' ^u<- a ,u |\ ' \ »k Vho 

The io.ro may be demta tnse < < example 

liht m < < i { < i i 1 nms uk hak bet are oot .limited, to, ben 

m& salmon. 5 he n t p \ * 5 i , n o tv from a different 

animal than the Therapeutic protein portion. 

Gsns ; ? s s ^ .fragment c i <- i t 1 > 1 amino acids long, 
preferably at leas* ISO amino acids long. The HA variant may consist of or alternatively 
comprise tf oi > ^ h > I 1 
8EQ ID NO: 18), 2 (&mi*io acids 193-387 of SBQ ID .NO: 1 8), 3 (amino acids 388-585 of 
SEQ ID N0:18), 1 + 2 (1 -387 of SBQ ID NO: 18), 2 * 3 {195-SSS of SBQ ID NO:lS) or 1 + 
3 (amino adds M94 of SBQ ID NO: IS + amino soids 3SS-585 of SEQ ID NO: 18). Each 
dot-win is s ! ^ > - tsp * -> honoUi^ous. sabd 1 t 1 h>~194, 195-291, 

316-387, 388-49! and 512-585, vritb fiexible mter-subdomain linker regions comprising 
residues LyslOb to Gin I 19, Glu292 to Val3l5 and GIu492 to Aim L 

it t 1 us n > o « u s o e. t 

t < n^f iu. i dv.a > r -I<\ or eonservam > t nth cof 

It mo t *fet> < i N > 5 \ , i \ i 5 ,85 

i up v , v { > v. i ! i n uet\ 
Albumin Fnssnxs Froteias 

The present io\ enl sn re a- aneraiiy to albiimin Vision proteins and methods of 
5 ! > « < v v t ! ^ As used, teem," albumin fusion 
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eta t iYVtti & y ifce lus a 4 t >sfi one molecule c itiunrut c 

i to at te st one o ol <ment ot 

s S j i , 1 ^ ivmixon eonsps sa 

or variant of a Therapeutic protein and at least a fragment ox variant of human ssrusn 
iUni, »' v^;J % >;ic ^xo„\\ ■ ' \ ? * tine 

xva.eir.i i lb iation of. a ruciaie acid m which a 

o em csctiitg all £ « s joined in-firame with a 

pafyraadeoride eri.cod.ing ail or a portion ox ulb«mm) or chaubca! cr.uij'ugaoon to one 
moth* Fhc TberspenUe p I alh j <. o alb on 

protein be referred to tti ( I ft 

protein. 



:ne ernbodb 



ompr 



a j a te ; t -iv ; aauro 
an albnntin fesion protein 
rat/or tnempeuticuliy active 



fragment of a Therapeutic protein ami a serum albumin protein* in other embodimeafe, the 
lixvi a on provides an albut on protein s t n t ly cos i i a 

biologically active and/er L> o K active variant of a Therapeutic protein, and a serum 
- ! ' i > < j ) £ s ^ ? - ' ^ * > >K5B <. !. *e at of the 

aibvanin fission protein Is the m&atre portion of serum albumin. 

in further embodiments, the invention provides an albumSa piston protein 
.O.L S 1 < o i < * • 1 < > ! < 1 

s 'iu - i a * ; a \ Ov hagsnerrt of serum oS ' - the 

unvr-so provides an aihonnr frisson protein comprising, or alternatively consisting of a 
1'hv; protein and a bsokapoady active and/or therapeutically active variant of serum 

1 aito k v o > im nn 

protein is fee mature portion of the llierapetirie protein. 

5 \ cc , £ rre invention px< vid ox- partes 

corrma ahu 
iru ynvas. or variant of a Therapeutic protein and a bkbagicaby active and/or therapeutically 

ctn t hi" o id o < < Ou£ sn ) v ! i s. \ u ■£>_ j 



Avea&S Behrrag Hte Mo. . 20GM<002 US 
provides as albumin fusion protein comprising, or alternatively c^ssi&tmg of, the mate 
portion of a Therapeutic protein and the mature portion of serum, albumin. 

Preferably, the rdbaabe fiisioa protein comprises HA as; the Naetnamsi portion, and 

* fheraj e«tic protein i dou Ahentativel U 

comprising BA as the ( s pordos 1 pontic prok t *3 

portion may also be tssed 

In othec errfeodbneatp tise albumin fusion protein has a Therapentic protein, fused to 
both the N-tanfe*us and the C-i®rmI«ss of aikimia. to a preferred embodmieat s the 

t U <u peupo proteins fused at s N- s 3 ' termini are fee same Therapeutic proteins.. 1b a 
|>i ( i ; <,m b i i < ~ v t * £ t 

Therapeutic proteins, la another preferred embodiment, the "Thes eutic proteins 
tha N~ and C- tern:; las. are different Therapeutic proteins which may be used to trssst or 
prevent the sarae disease, disorder, or condition (e.g. as listed is the "Preferred indication 

V* column 5 > > 

the H- and i nab ! ! s I ien orotic p:« 1 % J £ treat < 

prevent disuses or hi (e.g. as i'J in the v " Prek-rruu ? ti Y" i 21 off able 
1 x v>> uc 1 is H e * 1 1 * j - ' ^ 

Ivt .aa 00 U 1 1 «. • o i < r e< - a 1 > > >. ! \- 

tennioa! ,u\d < of s Ther&pentie proaon t albumin fuaoa proteins of 

the invention amy also be produced, by Inserting the t t < h protein or peptide of 
interest {e.g., Tfaerapeutks protein X as dieted is Table I) into an internal region of HA. 
.0 u~o ^ <v as ho pio \ oe of HA molecule a number of loops or turns 

(vi;-ouo^ **. . m\ > - v s which are stafeOia hsuiphide bonds 
(see Figures 941). The loops, as determined fern the crystal structure of HA (Fig. 13) 
(PDB identifiers SAG6, IBB, 1.8KIL 1BM0, 1B7K to IK7I and 1UOR) for the most part 
extend away from, the body of the moleeaie. These loops are useful for the Insertion, Of 
internal tn<- t survnoe .> aUwO,po, «a J m e, w ' . , >\ 

, K >k - < e dour r 

,S X v it> > O K > , 51 

h nscture rate svl peptides may he 

tn stex o gv.xra.o Ai* m-o b ^ > 5 s » > s " ] 
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Asp89, A3a92«QtalQO, QkiUMsUG. His247^iix252 s Q\u266-Q)u2?7, Gi«280-i^2SS s 
Afa3S2~Gln3dS, I,ys439-Pro44-7 ! Va]462~I ; vs475 ! Thr4?'8-?sx>4$6, and Lys560-Thr566. En 
B c re pmb n ^ ^ ' ' 5 * K v < lS x v 1 

GhiI70~Aki?O> and/or Lys560»Tfar566 loop;; of nature hun-sn sibornm (SEQ ID NO;18), 

Peptides to be inserted may be derived torn either phage display or synthetic 
peptide libraries screened i J i * or ton die el? 

Kiotecule with the desired function. Ad(fit*oas%, random peptkk Htaoies wa> fo« 
rated 5 > ' < -to f articular 

loops of the HA molecule and m winch ail possible combinations of amino acids arc 
represcmed 

Hi ( ! t (s could 1 gee tated on KA o domah fta meats o HA. b < >fth« 
>wm * k:1s< 

*a) rand ^ i j nth - or * o n 

or M& domain fragments. Either aas, more or ell the residues within a loop aould be 
mutated in this tv *roet (tor example see Fig. \Oa)j 

(B) replacement of, or insertion into one or mare loops of HA or HA domain. 
Moments (le>, internal ftufaa) of a ramiomtend peptide(s) of length X» (where X Is an 
aamso Sold and xx is the number of residues (tor example see Fig. 10b); 

(o) Nh»OorN«i I 

(h). 

"01$ HA or HA domain fiagmcat may also be made muldmno&mal by grafting the 
IP*. q ~un t \ , « W,> i s 1 m^tiie 

same HA or HA domain fragment. 

Iti to oope* let « so i -*», n i 

~Vp «. }0 " \ i S . 1 < ! > 1 . 

More patSeuiary, the invention encompasses albomia fusion proteins which comprise 
peptide mats < eptlde variants a »st 7 a J 1 » * 1 «■ 

at least 12, at least 13, at least 14, at least. 15, at least 20, at least 25, at least 30, at least 35, 
or at least 40 amino adds in length inserted into a loop of human serum albumin.. Tbe 
nven oa „ ere! > , > .t o «. > n j m >u ^ ( 1 ox 

I .ti , n * " \ ie t*. at least JO tk least 1 2, at leas 13, 
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at least 14, at less* 15*. a* fern 20* at feast 23* at least 3fe at least 35* or at least M mmxm 

adds fused to the fe era a u > h.n. « j j mo * dc* up asses 

iihixmh fesioa j Jtei wMch.com] ilea at 

least S s st feast 9, at feast I0 S at feast II, at feast 12, at least 13, at feast 14* ai least IS, at 

less* 20, at feast 25. at feast 30, at feast 35, or at least 40 amine acids fused to the C~ 

tenmmis offaumaa serum albumin. 

<3 set y t the alfeituxia fuslo >^ !n> ) 

egiou md one Tl ( <fe region < sis ol eaeh protein, 

k v s i to make albumin 5 ; ventfes. SOxulari s 

| than ©ate Tfae-rapeade protein may be used to make an albumin fusion protein of the 

I invention. For instance, a Theraoeahc protein mav be .fused to bod- the N- and CAenratau 
1 

| eads or the MA, „ such a coats gnmdon. ids Therapeota <a i pardons <, be a amie 

i 

* 5 The structure' 

* proteins so . K re , , o t X-HA-Y or Y-HA-X or X-Y-HA or HA-X-Y. 

I Fox sample, at 1 v > I x N i to 

j modulate the damans response to XFNa~2b by sudi~BLyS' rM sepv, An aKaraadve is makdm 

3 OUHl; O t s c I .meoffea. a ti S( p O^vIKi '1 (HutlXuMn U 

I am 0 - <. s ! i 

Jfe etc. 

Bt < ». 1 ■ >u m j ti j << t 

Therapeutic protein portion of a fusion to a targe^organ or cell type via protein or peptide at 

. i i 5 5 v i x 

\\ r x . in t - b > k u - iol c ,n |CitK\ .willbe 

'R 1 i t ■> to a Uk - v > temat - oi 

Oi d < > \ d an amino 

! t x ^ monks of reskh as) rat t which all 

o-i'a ' j advantage of this 
approach is that the peptides may be selected at san aa the a A molecule and the properties 

f t p i % * tl i * emifea as no L 

la> the case for & peptide ex > a ' < ' a » >H\ 



0«?« 8s)x gPik sj 2OC&K0 2 5 
Ad< su ,r\y, tho albumin fedon proteins of the invention ia,r, 3r.cH..-1,; a Hsifeer 
peptide be r > v i %ws4 portions to proviO ration between iho 

moires m& 'rmxinojA. tV acces- * . v, »>r v for 

iastanov i£>r fem<fisgt» its cognate receptor. The 5 1 * peptide tu -v eoosist of ammo acids 
such thai it is ilex; hie or more rigid, 

Ino link s xequerx ms} be eleavab 5 yap? ease or eh rale 1} to yield the 
growih hormone related moiety. Preferably, the protease. 0: one which is produced naturally 
by she host, lor example the S. cereyiiiae proteases kex2 or equivalent proteases. 

Ch< 1 v< sian proteins of ilK xx 5 \ 

01 xavethefol i m 5 R2 12-1 Rl R k v vl ehx Rl is at least 

O , ... 

to ? 

ip V 1 . < s s uS * ' , \ tooin-imkc" 

'f- ineh\.\.'i* - j O represents gl>v >e 
• : h 

serins, 

f% hi preferred enxl ^ x t s 

p; I hsrapeutlo protein h < > t * 
H protein wha« not fused to albtmsui. Shd&Hfe tpaly refers to the time period aw which. 

f§| the Juxao*. < j i me otb« storage 

foi ) hu^z ih ! > v i:y. Many of the Therapeuti 

p x u eu ! < \ K i ' s v 1 < , k o 

fosbxt protein of the invention. 

* it k -i m ;u*,.on ototeo ^ < ! ! * 

v\t s x ^ t (! Mu,ia>n > s o twosome 

. v v xk x \ - s <! ! !, 1 j< ? rxcapentse 

p„Otfm Wlkr th. fKr<j -)o>« a 

v,.shr-i .-v mx---.v\ ,o:t\i^" \ - ^> i i< , < (. jo; ,} k ivotj!' 

be pjo'ongamm * i n^apeutK 1 f 

m tdhnmrn &ssio« pecotej 1 men n >. ' * 1 • ^Hi' I < 

tb«rajxsutic activity, or greater than eboot 105%, H0% } 120%, 130%, 150% or 200% of Ore 
~3S» 



Ovists Beht ^< n H< SOO K V)2 T v 

therapeutic a&tbtity of a. standard when sshjected to fee same storage and haadimg 
^ ill «)s ' 'ai 11 sfi \ , imu, 

SheE^iie may also 'be assessed m terms of mexapetme activity remaining ate 
Storage, norn si to they; * ss proteins t 

ths invmrionwilt prolor jed ot > \ 

therapeutic activity .may retain greater then about 50% of the therapeutic activity, abottt 
60%, 70%, 80%, or 90% or raw of the the i><> c tivstj 5 e eqoh mt t t « 

* * ! d<v.8&sed m 

Example i* at uxxdn fusion pxotem of tl on con « < }*e < the a I 

length HA sequence may retain about 80% or mom of Its original activity m sedation for 
i ! <. - ■ «k, ' j > i -cations. 

Express Ufa 

The albumin, fusion proteins of the invention, may be produced as recombinant 
molecules by secretion ftoxtx yeast, a immxrcganbsm such as a bacterium, or a fc«ma» or 
animal cell lies, Preferably, the polypeptide is secreted fixas the host: cells. We have tbimd 

■ l l W 1 v. * > 1 ! kJ 

3 s ^c, it r? posstbJ Jo >■ v the P- < uvu-u; proiem rem yt s wt^out the 
requirement :ibr a yer^udsrwed pro sequence. This was surprising, as- other workers have 
v i '! huem :*ev. return oi hOll i i 

t U- <" (Xppl re.vh'on hh, S); App! 

Environ Mlcrohbl 57:; s52 1 99 0) ibm u that the N-fenmnal portion of Use pro sequence in 
the Mucor pwillus reoain pre-pro leader was Important. Other authors, using the MFco~l 
" ; a d ' - N ! > i >. >. ! ' f ts- pro 

^\ _ I v 1 > { i , f mtole ulvu 

ehaperone T? ^ - , < , v( ^ 5 ua asimila? 

ibnetiosu 

t 'v s po-sihukr ^ n, v v i ?nt e- i ! <N A euuir.iet 

c K ? oj > - >.t i > , n a 

yta^t<k>rivt 5 qo< peeialiy one which is homologous to he j a 1 
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Avsafe Be&rsag Fife No. US 
U »<■ fused molecule of ;he first aspect of the -recr *t»rc being no yeasi-derreed pro 
sequence between the signal and the maiuts polypeptide. 

The S,:i-//^v, f; :vc <w eerevisiaz mvena.sc signal is n preferred sample of a 
yeast~der •: snee 

Conjugates of the kind prepared by Pezttwsky srnlh (FEBS Lett 239:18 (19gS» ; m 
°> 5 ! £ <■ -"^ h < i- » i i ui< are not 



The present invention also includes a ceil preferably a yeas* cell tmrnfogapd to 
express an albumin fusion protein of the invention. In addition to the trensreoned host cells 
themselves fee present invention also cotnemp.ktes a culture -.of those cells, preferably & 
monoclonal (eio.aally .homogeneous) culture, or « culture derived .from a mcraodoMl 
oxiltare, in a. naniren medium. If the polypeptide Is secreted, the medium will contain the 
polypeptide, with the ceUs, or without the eeJfs if &ey have been filtered or ceoteifbged 
sway. Massy expression systems are taows and may be used . deluding bacteria (for 
exaruplO: eo/? and Bacillus stSiUU), yeasts (for example Saccharoinyees c^wMm, 
■fi3k$hwamyces &?e?& and jpfc&fe pastarts, filamentous j&ngi (for example Aspergillus), 
pi in , \ ,t"i.hA !\.,\' o> t cells. 

Preferred yeas* strains io be used in the production of albumin fusion proteins are 
2>88, DXY3 and BXP10, D88 {Jm*4, Ieu2~122 > canl,pral, ubc4$ is a derivative of parent 
•d j \ «. eg. Sleep re < ' K ,M5{19^ 

Phe re 1 rei s - n , , <> . > v x ! i coi" 1 < 

plasmlds &at contain the I.EU2 gene !>gg also mhMts a derepression of FRBI in glucose 
excess. The PRB I ? eon wires, that moi or glucose 

" J ! i & i or is activated k mid typ* yeas; upon glucose 

deplerioi - i phase Strain JSH e\hs re she pn 

tnntntatm dn nn iut m ] b» PR vi gene e -sondes .re , n , 

vacuolar protease, YscA encJoprotesse A, that is toca&sed in tiro BR. The VBC4 gene Is In 
th. s j t j j « , • ji n»> dosonnnsfor 

W»* i K > * > O, s (Kt l U,On w teredo M 'V n 

°n -~ ^ > l l hi) ^Hsi ^1 i I ]re W ! 
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Avecfes Bsfetteg File No. 2O02/KOO2 US 
r f a desired $ r< G ©ss me plasmki (see, e g Intern 1 .< r . Publ eatio i V 

< I m its entirety 1 > reisrssse aessia). 

1>W s derivative of ,$ has fee following genotype: \k~u2~3, ku2~122, canL 
pral, uhc4, ura3:.;«ir3\. hi < 1j i to she ^ ;-v • . * K 1 d • n-s .-strain ~ o has a 

snoek \ prott ^ i ! Etsssdi 

Uei * i \ > ^ ^ v to v > o ste rs s 

Isolation of this yape ajotaUon resulted in higher levels of iulx length MS A production (see, 
e.g„ U,S.. Patent No, 5,965,386, and Kerry AVdMaxm et ai. Yeast 14:161-169 (1998), hereby 
Incorporated hi their entireties by reference herein). 

BXP10 has the following genotype: tm2~5, !au2-122 t earth pmJ* t&e4, ism3, 
\ ! h$p.I50::LYS2. t 1 1 >>i j In the mutations isolated in 

DXYh this strain also has a knockout of the PMT! gene and the HSP150 gene. The FMT1 
< , CH 1 < s< v ^ 1 e hunih of doliohj'l-pho^jtee-D-mat«;Of!e 

prolan O-s L ~ n {1 f * *gge s s 

L , iv n 1 . > < v i Usi.->c roUahaa wnl? c rofe m (km\w 

^ N > O N t > I > S V < <■ ! 0 ^ ' ' Oi HS i 

tuion* or? t * V 0 s 

entirety fey reference herein), Stadies revealed that die HspiSO protein is JneMciently 
separated from rHA by ion exchange chromatography. The mutation is the HSPISO geae 
removes a potential contaminant feat has proven diMeuit to remove by standard pntiffcadoa 
techniques, See- e.g., U.S. Patent. No, 5,783,423, hereby incorporated in Us entirety by 
reference herein. 

f v 1 1 Ave*! v«u.vtwttt ways, ibr exsmpl front coding 

seep et Kehost nosorae or on a tree plasmid. The yeasts a.ro transformed 

s t -> ,v n . x ^ 1 i, i >o v« He m ' v\hs <v c" npb 

„udw\j, <o ^ n,' 00 s f 1 >A^e< a 

Heel v. u o 

\ ,e ^t>; > 1 v i n e > ! ' 1 h 1 ' t 

rrwntioo v o ^< u \1 v« 1 known techniques, For sample, cells resulting from 
the iniroduedoa of an expression construct eaa be grown to produce the desired polypeptide. 
Cells oa < lyaed and thai;: UNA. coot; xat for ti 104 
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Aveatis Bshriag PA- Ho. 2t)t\?'K S2 < 
DNA Bsing st method! such as that desoltxsd h$ Sontheni (2975) J. .M?£ BivL 98, 583 or 
Be.rem «' «/. (J 985) i^om^f 3, AkematAehe the presence of the protein txx tbe 

sepoomce: can be detected using antibodies. 

Useful yeast ptesmla vectors include pRS403~40A and pRS4I3*4liS and ay© 
genes 1 uluble from Su e ' ^n, folia CV\ 9203 USA x 

pRS403, P E.S404 ? pRS405 and pRS406 ate Yeast Integrating pteaMs (Tips) sad 
moorp«fe the yeast selectable mattes BIRR 7RPR LEU2 aid RRA3. Plasmids 

pES 4 13-416 are Yeast Centroraere piasmids (Ycps), 
p.-e;csT cd x'c oj * for making albumin ibsiw 

pPPCOOOS, pSoCHSA, pScNHSA, and pC4:BSA vMck are described in detail in Example 
'1 ■ »w ,-t map of the pPPCfw amiR. that can be « sse vec! 

which pohn%ascleotkh« encoding Therapeutic proteins may be cloned to form HA.-fus.ions. Jt 

contains a .ERR/ R cerevinae promoter (PRBlp), a Possess leader sequence (FL} 5 DNA 

encoding HA (rHA) and an \ t ' km' \ 

insioa i dm sequen.ee consists of the first 19 amine acids of the signal peptide of hitman. 

serum albumin (SBQ ID NOE9} and the last five amino acids of the mating Actor alpha ! 

promoter (8XJDSCR, see SF--A-3B7 319 which Is hereby incorporate! by reference m Its 

entirety, 

Tbep mkfe, 1 > SeCHSA pbcNIISA and pC4:HSA wst© depos ed on 

April 1,1, 2001 at the American Type Culture Collection. 10801 University Boulevard, 

Manassas, Vixginse 20 J i 0-E299 aad given accession numbers ATCC „ w , 

* ... , ros-pscti -v e!> . Another vector i ok' lor expressing , < ,< omirt luslbn 

punch, a ;. sost the pSAC35 vector which is described in Sleep « «£, Bio reehacdogy 8:42 

A variety of methons hove been developed to operably link DNA to vectors via 

on >^ n\ v v. > iernnm lorn. sets can be 

«iAa,> ^ c»r tore inserted to the ve<- t A septus; 

* ! * <• t \ ni s ar\ boa >oK eric i so 
term a s n - p\ \ snoReAo 

Sj theti Hrtket cant 5 o= om mo - riot sites provid j ahen 

method of joining the UNA segment to vectors. The DNA. segment, generated by 
-40- 



A<. et r Bsiiria,: : t , >;•;. -?>'0 ' XOU N US 
endonaclease mstrietkrs sigeMnm is treated wMi bacteriophage T4 BNA polysmsms or E. 
noli DNA polymerase I, enzymes that remove protruding, y^iagie-sh-aaded tenmni "with 
thmr 3' 5*~saomvcieolytk activities, am! Si! in recessed 3'- ends wlm their polymerizing 
activities. 

The coabiM&s of tee aedviiies therefore geoet&tcs Must-ended DNA segments, 
rhe hkaal-es < v s j ^ mai cess < er motes 

in the presence of m esjpe that is able to catalyze the ligation of blunt-ended DNA 
5 jlesfsucha > > s >ph T4 -DNA se tea, ti*e pro s< i eaetion are 
DNA eg) i oat i s cimkerseq ices at their ends heseDNA egmea u> 
»b«?r*U&*w v< 5 < a > u e ^ ^ »« H» o .'^ ^' > M (( 

has been cleaved with m enzyme that predaees ieanM eompsuble Mth those of the DMA 
segment. 



Synthetic defers coikahurig 



. sites are 



commercially available from a number of sources Including International Bknecheologiss 
lr.ic, ? New Haven,, CT, DSA< 

A desirable way to modify the DNA in accordance with fee invention, if; for 
example, HA variants are to be prepared, is to -use fee polymerase chain reaction as 
disclosed by Satki ei *l (1988) Science 23% 487491. In this method me DNA to be 
enaymadcaliy ampUOrf is ftrofced by two specific ©ISgasjueleotide primes which 
themselves become incorporate* into the amplified DNA. Tfee specific primers may contain 
restriction endonMclease recognition sites vMch can be used for cloning into expression 
v ^ ' s using - s ^ knovm » the art. 

Exemplary genera of yeast enntem^ated to be useful in me practice of die present 
Invention a* hosts for ,\) - < . .k d"i » fusion proteins are >\ <s?a (for-ovfov : k-.fodik 
as Haaseaula), Stotow<**» Aspergillus* Candida, Tanfa^h 

Tondaspon.L ScIdmmccPmrmiiyces. Citerantpces, Pachysalen, Zygasacchmomyces, 
Debaronn > « ' lu, Ah/cot urospora Tarmwia, 

Jktoschunlkmrio, RMosporidwm, Itueaaportdfum, Botryoaxcus, Spctridiohalus. 
Vi)1 iv , lk « \> v^ncc vd wi Jp < J - a 

6 : -- charo - - myces. J&uyxvromyctt, Pichia To * « > ! 

ofSmckarwnyces a $ s 5 
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Examples of A'%<v«ot?j» spp. axe K. fmgHis, K lac its and X. mm-xkmim. A 
suitable Ibmu^poru ,j>j ' iMbmeckif, ts\ > jxus ol i> k A) s<ru i) pp stv 
e.vc v erraerfy r> f^^?x,i ' >, - < < <*. ° fit6.m 

N 1 d for the transformation, of 5. cerevtekte are taught generally >» EF 251 744, EP 258 
l» ' 'IK i 1 * ! - ' e>a ec 

Preferred exemplary sps < > i $ < 

> u ■> »\ ltd 1 < •> <. ootafe i£ 

polymorpha (bow J*ichi& cmgusid), 11 (mcmuua (now iEe.EE ar;w?rrE?) t and Pk*s? 

mai preferred e % Preferred 

exemplary species of Aspergillus include ..4. ??dpr?- arid /I. niduhns, Prs&rxed exemplary 
species of rErrorrar Include E /y;?t>/> ; .r/c: i -ii. EErrv preferred yeast species are available u 
se A"f< r emtnp.Uy the 'follow t i species are > ! i < 

iM v ^ ( { Hi sotv>\<» > Ei s i o , < - certms"(tt' 

Hansen, tekomorpii steam BY4743 y&p$ mxmm (ATGC Accession No. 4022731); 
8#c$h0-omyees cerevMm Hansen, ielcomospfe strait* BY4743 fisplSO mutant (ATCG 

A s o x * * i3\^"?43 

pmi mrnan (M'CC Arce \ N - s 

teieorriorpis (ATCC Accession Nos. 20626; 44773; 44774; m& 62995); Saccharmnyces 
dtestcii cos .Andrews et iililarvd < ^ ' 'Ei P mcxph (ATO \ ee ?ks:< No. 

1> <A , E * )' N ! X ^ 1 "< N S x ! ! ' \ J i s 1 v H f S 

No. 76492); FirEEz angusta (Teumssoo et at) .Kartzmac, teleotaorA deposited ss 
Hamenula polymorph® de Morals et Mala teteooiorph (ATCC Accession No. 26(312); 
^ vau ighem, msx&otp i t niget 

WiiitviJ, ars s ! 

aid va» der Wallet wn Am, tafeomoipb (ATCC Accession No. 201847), 

Swiiab S 4 ! 1 '* > m 

OAL1 or OAL10 genes, CYCX, PHOS, TRPI> ABHI, ADH2, &« peass for 

. i ^ v > <. Pkjso pboaph.ste isereerase. ;pi>osphegioeose Eoarerase, ' s r v. 
-42- 



slphu-medns tsc > ornorer, ths 

GUT2 promoter, d Dip , >. a I » ! «t inters involving hybrids of psds of 5 s 

agaiaiory regies whb >f 5' regulatory regio ; of >ther promoters or with upstoewm 

activation sites <c.,g. the promoter of'EP-A-258 €6?). 

i «n reg meters jse !.n 3 s ms pambe m 

da&rnh^-represssible promoter from the smt gene as described by MatanlroU (' 9530; J. Biol 
Cksm. 265, 10B5/-1C864 and the glucose repmssihfc jhpl gene promoter as described by 
HoEBoan & WinstoB (1 990) Genetics 124, S07~gl6. 

i J t n n fer 

example, Cr< md van 1 v 8 meorpor&tesd 

herein by reference), end Pixhta sxpreasioa kits are eoimncrciaUy available from invitrogen 
B\\ Ls.<eb Neti S J remoter?* 

xnemdeAO'XI m< VOX Okesoi 1986} J, Gen s 

u no «-n ' v > > and 

FMDI; vdnK EP 361 991, Fleer er oi (1991) aad other- publications fxom Adore > , k 
Rem teach hew to 0x3 1 es s fbk } omoter 

J 'OKI, 

s 1 i i ! < ! of a 

euksryode gene which coataias pve$®c signals for transcription termination mid 
yo ;^aem moi M % 1 " <\ ^a n ea ma>, for example, be those of the gone 

naturally linked to the expression control sequence nsed, i.e. may correspond to the 

o.-c c v ; ;bo A DHI get*© is preferred. 

Ihv. k x i * s > > - f ' i d x 

fequetxe^ ^nsch •* ! e*.M in S>, 

x , ' , k uk- m-Wid 

leaders ot HP-A-387 U9. Sxtch leaders (or signals) <srr cleaved by the yeast before the 
n-m? ! x> ^ , ^iii 11k f >! ■> ' - * 1 iv 

Of 5. c.:r<-.- : .xuy:- iuvararse (SUC2) u , i in JP 62-0960M (granted as 911036516), aeid 
pbospltatxae <Fli"0't k x,-, iN l > ttXAi * 
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$&$Mttem gtaeomrnylase Ik $• carisbergmsis a-gaIaote?sito (MBIT); X &a?&s killer 
toxin; and Candida gtucoamytese. 



Additional Methods of K«eoi«l>iaaaf mid Sytsthetie Production of Albranin Fusion 
Froieinss 

Hie | seat i n ui i tors com&irit 

j , h i» s pix ! v efaJbwsin 

t JW tp ( i u m ! n * v T; >. < i v. it examp e *j 

phage, plasmkb viral, or retroviral vector. Renm-psI vectors snay be replication competent 
* , tot-ma I th.* a'u cos j I * i vi»wilv will occur orfj to 

c-ivi. 1 \' a * u cells. 

I v ■> > i it : u h > be ^ trmn may be 

joined to a vector contaUniny. a selectable ms\\ tor propagation in j i on < Lmo alh e 
-3l;i,ssr id vector is mtroduced in a precipitate, such as a mtofom phosphate precipitate, or in. a 
complex wife a charged lipid. If the vector is a vitas, it may be packaged in vitro nsing an 
appropriate pad agin • coil line and then ttaasdueed into host cells, 

jr p,^nh j should be operatived linked to or; xuuo-opdate promoter. 



i ' i.< a Iamb 



:<&d and lac promoters, the 



SV40 early and late promoters and promoters of retroviral LTRs, to name a few. Other 
Stable promoters will be knows to the skilled artism The expression constructs mil 
further coraasnsbos Sot tesAt « » J j i 55 

ribosome binding site for translation. The coding portkm of the transcripts expressed by the 
constructs will preferably include a traisMJaB -toaMfiftg codon at the beginning and a 
tetnunation codon (UAA, VGA or UAG) approptiaieiy positioned at the end of the 
polypeptide to bo translated, 

t , i ^ <. id i i d 1 

marker, Such markers include dihydrofolate reductase, G418, glutamic synthase, or 
neomycin resistance for ooksryotk cell culture, and jstrecycliae. kanamyein or ampieffiio 
resistance gena^ fox ciu-ood.p in coli and other bacteria. Representative examples of 
„*i r «ttrtr- **«tK mob U Hi a.- ' «. ;< > ^ esn c i al 5 J coli 

Streph oyces and - ( . IK a> s ^ 



AvftTrtss Bshrfcsg. Fib No. 7C02/KPO2 US 
Saccharamyc^ cerevtsim or PtcMa prn^ris (ATCC Accession No, 201178)); insect cells 
such as DrosophXla S2 and Spodoptera SIS cells; auimai ceils sack as CHO» COS f NS€b 293, 
and Bowes melanoma cells; and plant cells, Ap«tiaha «^:«^»tiaaf conditions 
for the above-described host cells are knows in the art. 

Among vectors preferred for use in bacteria include pQB70, pQBSO and pQE~9, 
available from QTAGBN, Inc.; pBIuesoript veete Fhageseript vectors, pNHSA, pRHlda, 
KlfcA rVrld^ ^hm. acm Strewn* Ckwaig Systems, toe phc^a. 
>KsC23-3. pKK?J3'?, pr>R<4 ^ wai iot Id - «^<ieoh, Thc Among 

pnXred eaawyofro vectors a** pWLNBO, pSV2CAX, pOG44 pXXl and pSG svaslcMe 
fown Strata i >vn pMSG and pSVI, aval 

u> . A nil t ^ v isei-.l 1 ut ' u< hoi jmitt i to VT^ pvtft, 
pTEPl/Zco ; P YES2/OS f pHCZ, pOAPZ. pGAFZdpb. pPIC9> pFlC3.S, pHXL-02, pBlL- 
^ ,f>I< ' >k, cHt * . cv. PAOK15 (all available Erom Invitmgen, Carlbad, CA) Oftw 
soUshle vectors will be readily apparent to b;e skilled artisan. 

!n on r \ ! t, polynucleotides encoding an albumin fusion protein of die 
invention may be fused to signal sequences *M will direct the ^iizatioa of a protem of 
-hvUvnHenw porttontar compartments of a protege or enkaryotie cell and/or dkeet the 
secretkm of a protein of tire invention from a pro^otic or enkaryotie cell. For example, 
In £ catt> one may wish to direct the expression of the protein to the periplast space. 
, „ p ls>s , , ^ ,« pm.emv <*« iTrsgaoenU thereof) to which the albumin ftunon 

HU [ t , tvied in order to direct the expression of the polypeptide to 



the perip&i 



jdnde, bra arc not kmfori t.o ; the pelB signal sequence 



s_s *•■ /*«m»\ www MBP thee"' ~ the 

«ciaUy available for the 
of a Diolsk such as the 



construction of fusion p*< 
pMA'JL series of vectors (partk 
r-olabs hi a specife 



fee »MAL-p series) available from N«w England 
embodiment, polynncteatidcs albumin ffeaion proteins of the 
invention may be feed 10 ihsveLB pectate lyase signal sequence ro increase tire eiSokney 
of«xpr« oj t&pm u\ ition of xech polypeptides to G an>negtM b e 1 , ete$ a &e 1 S 
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Patent Hoe, 5,576,195 and 5,846,818, the contents of which are herein incorporated by 
reference in feeb entireties, 

tes tb say be no,en j to e£« cvf the 

hmastion m order to direct its secretion in mammalian cells include, hut are not Imntedto, 
fits MFiF-1 signal seq-aeu.ee (e.g., ammo acids 1-2.1 of OenBaak Accession number 

AABriivn . 'u i s v m 

NO:34), and a consecsus signal sequence (MPTWAWWLFLVLLLALWAPARG, SEQ ID 
NO 3.1 A suitable signal sequence thai may be used in conjunction with baeuloviral 

> ! % th 7 si I ! ammo acids 1-1.9 of GedBank 
Accession Number AAA72759), 

Vectors which use glutaraiae synthase (OS) or BBFk m tise seleetiaMe markers cars 
be n n n < t ttuiv 

.respectively. An advantage of glutamics synthase based vectors are the avaHabilty of cell 

s 2 NSO) wh <h u< j 

U ttn!^\vBpj\e\iio^ s > ^ ic! isgj v. > n a. ' vp <.mnv 

ceils (eg... Chinese Hamster Ovary (CHO) cells) by provk m >. to prev«ui 

the ffcnctiotriag of fee endogeaous gene. A glutaonae synthase expression system and 
eompoaeals thereof are detailed hi PCX publications: WQ87/04462; WG86/05SQ7; 
WO89/01036; * to sad WO91/06657, which arc hereby incorporated- hi their 
entncEie- a<. rod.-: at neu d ox s can be 

obtained from Lonza BMogia% Inc. (Portsmouth, NH). Expression and production of 
monoclonal antibodies using a QS express > inscribed 

5 - V . I < 1 i<! 'vTHM.,' ,\>i( 'AO 

?rog. 11:1 { 1 995) which *m hernia It^spomted by rataics, 

K present invention also relates to host cclis containing tiro - n . > vector 
eonstraets c - , \ i k - - .ally encompasses host cells confining nucleotide 

re ones or mor« heterologous 

> j!Ht,o sen ^'f promoter and/or enhance t) ;< of in ise art The 
host cell can be a higher eukaryotie ceih such as a mammalian cell (e.g., a hvsmm derived 
ceil), or a lower erooayotk.- ceil such as. a yeast cell or tire host cell can be a prokaryotic 
te becte >d ec n ^ < . ; i f >. u 




other methods. Swh 
Davis el aL s 

to the polypeptides of the 




I> nddc * . s 

terelru fee invasion also 
v t* c ■ m« ^ a< 

replace mda&a&am psnstic material <e*, the 
Tkerapen* e : »><3V, ; m. > S ••oxu.v-a with an aibs 
Therapeutic protein), and/or to 
sequences such as for example. 
ike Therapeutic protein, may be included). The 
the endogenous pel 

hi addhlosp techniques known In the act may fee used to operably aw 
< » 1 polynucleotides e codis* m sibtst i ptotc 

fegmmt or variant thereof) ami/or beterologons oonitoi regions (e.g., promote? a 
enhssjrtcer) with endogenous polynucleotide sequences encoding a Therapeutic 
h. 3 s tologoas reeon bi sation <se« s.g., * IS Patent Number 5 M 1 ,670, Issues! Juns 24, 
International Publloation 'Number WO 96/2941 it immfixm&l Publication Numbs 
94/1 2650; Roller Pnxx Nail Acad Sat USA #5:8932-8 935 andZiUsna 
•• 47 - 



199?; 
sr WO 



Awstts Bshrfag Fife No, aOttMHKft US . 
x s ( 38 0989), the d closures o each of ^viae&sss iscosposssfed » eefroee 

la thstr entlrshes}. 

Albumin fission proteins of the lavmtioa can he recovered sod sinned ftom 
recostbimmt cell culm by wdhkaovvu methods uxhidhu; ;nrtmo!dam sulfate or «?baaeS 
pi dp os *eid iciim ; ss os cation exchange ch\ q phosphoeeiiulsse 

kt<m tto > hydrophoh tteraehoa chcom f it> aomatogjfap&y, 

hydrosrylap * » i , 

ehroei.uoru pN N < > < h* < > > ' v ^tC*"> is 

employed for purification. 

la preferred smbodhnests the albumin ftssion proteins o.f v. myea&ai are purified 
si ! ( > i >1 reledtirg, but ot limited to, ciaomstography on 

Q-sepfearose» DEAE sepharose, pesos HQ, pores DEAE, Toyopear! Q> Toyopearl QAE, 
Toyopearl DEAE, Reamrce/Source Q sad DEAF. Fractogei Q and DEAE columns. 

P j ri; ,nd A w rv aP urn - n ^ pouemo o, ' k tmerjaai \. pi' 
C i » ograpky i^ludiug, be* not limited, to, SP-sep&aria^- CM. 

sepharose.. poros I1A pares CM, 1 *.-yopeari SF, Toyopearl CM, Eesoume/Source S md CM, 
I v ! -s . 1 i > ! 5 v. u < < a 5 >h 

In spw e> e s\- alfcumia ifosiott pmtsias of fee invention we purified 

s a { i j < ») ( 1 - ' 

Methyl, Octyi, Hexybsepharose, poros Phenyl Butyl, Methyl, Octyl, Bexyi , Toyopseri 
Pheayi, Butyl, Methyl, Oct> Res uce'So < 1 e> But; Methyl, OctyU Hestyl, 

pyae-icgel Phenyl, Butyl MeAyb Octyi, Hexyi eolnmas and their equivalents and 
compsunbles, 

fa? ;| echA ^nbouuneot the albumin luster* proteins of Use invention are purified 

, v x u i v , s, s;oo. &200. 

S3 f X\ sjupovdex ^ s i 1 comparable* 

hs i\ . cxti u - N 

<^ Omdx <«J ndl yai ni . .} Jima that i« s^leeuve ^> eithei ih« HSA &i the 1 thslen 
target"* moieeuJes, 
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In oreiorr*. d * i's 'an- - tn a> t r o*as a 'J a tv« ioo are ptorf eu osing 
one at more ChromMefiraphy methods listed above. In other preferred eo^odsntents, 
jabusms ftrikm proteins of th& invention are purified using one or more- of the following 
Cfcresrastography cohmsiis* Q scpiaaose FF eoluroo, SP Sepbatose FF eohuna, Q Sepbarose 
High Perfonxsassce Cokamy Blue Sepharose FF column . Blue Cohuura. Phenyl Seal-arose 
FF column, DE A3 Soph «rose.F1 m M&tlxx I < oluma. 

Additionally, afbanrin fusioo proteins of the invenlkm trao be purified eskg the 
process < erihed n Lo^matkuad Pub nak» ? WOOO/44772 whleh is feer«st» 
OKOip by referetice In its; entirety, One of skill in the art could easdy modify ffea 

process described therein for use in the purification, of albumin .bunas protean of tl-e 
lovenfiea. a 

Afbnnbn. fusion ~u t of the preaao; invention nosy be recovered fronn products 
at chemical synthet luced by reca j 

! okarys jorea > < t >pk% bacterial igin plant, insect, 

and mammalian ceils. Depending upon fee host employed m a recombinant preelection 

»» f od u dK 1 S !H 5 S 

ion ! include uts 

<K } i tK j <> <- ! « ->r^v^o^ 

Vnuu it ^ noli k < ^ u > k t i a Ae ' -ana na i ' a' as -a i> i by a.1 tj n Miv n 
j ! > , i ^ t <. » as a t m \ > i ^ o 

h ! t ado eel 1 i bl emu duot a on most protems also is etlcieatly 
removed to most pi skaryotes, ibi some proteins, ibis • : i< removal process is 
veiiKJ n * iaa e > » 5 * ,urnaa '<a d v <. u „ \ aa. * »u in 

oouaieirhy baked, 

:r>!\\\- ! " u\ vuliotWidSosi ! ^ 

proteins of die invention > a eakayoik system, pichia /na/raA is a f s < \ >'eoat 
\h cb o;aj n> .kbaob' nanharao as its sole carboa soinco A ooao :.aep hi the srsetliaaol 
•netabol aho pc->:h\«s) lia aa f aon of metbatiol to fonnrddebyde using D, : . Thl% 
{ vl s i !\ ! ) s i o ,i \ na J > a s» a ' ^ on - 

solo s rbou source Pi 1 < 

■>t <. , ,o its > v - > ! -is s ! 



Aventb Bering Fa^,2<m«iJ021JS 
fl as a mafocoboa source the promoter region of one of the 
two alcohol oxidase genes is highly active. In the presence of methanol afcohoi 

oxidase produced from the .^OX/ gene comprises up to approximately 30% of the total 
soluble protein hi Hchta pastor See Bills, S.O., el aL Mol Cell Biol 5:1 1 1 1-21 (198$); 

j 15:3859-76 

psteseot taxation, under fha temscriptio^ r«s«latkm of all or part of the ,40X1 regulatory 
sequence is expressed at eaeeptiorially high levels in Pichfa yeast grown to to |W of 

,!W te protein of to fovootioa, as se5 lor b he in in .'Vjira sy t, ■ 

essentially as described in "Ptefcte Protocols: Methods in Molecular Biology," O.K. 
Higgto sod J. Cregg, eds. The Humaaa Press, Tottwa»MJ, &9l This eaqwwwks* vector 
allows expression aad secretion of a polypeptide of the invention by virtue of the strong 
AOXi promoter baked to & M«jK*n^ alkaline pfaoqfcataae (PHO) secretary signal 
peptide (i.e., leader) located apstmm of emaMplsxIoiuug site. 

Many other yeast octets could be need ha place oipHC9K, mch as, pYBS2, pYDl, 
pXISFl/Zeo, pOTMSS, pFICZ, pGAPZ, pCWM^sa, pFIC& pPIC3.5, pHIL-»2, pHXL- 
SI, pHC3,5K, and FAOS15, as one skilled, in the art would teadily spptedate^ as long us 
it*. - <-po >ta i «. ! i < ! ? 

tsaosladon, secretion (if desired), and the like, including so in-frame AUG as required. 

la another embodiment, high-level expression of « heter^ogons coding sequence, 
such as iei < upk i - ek i , < * s albumin fusion protein o the present 
invention, may be achieved by cloning to heterologous polynucleotide of die teventkm rato 
an expression vector snob as, fer example, pQMm or pt3APZs$ha» and g 
coins v, i :ik viho 1 oetfcaaoi. 

fa addition, albumin 6 oaon proteins of the invention can be c 
using techniques known in the art (e.g., see Crexghton, 1983, Proteins: 
Molecular Prm es> W.R. 1 & Co., M,Y<, and Id I * ! ' 

I \ 1 (1984)). For example, s polypeptide corresponding to a fragment of a polypeptide can 
1 . t ! s , |. ! ^ ' t \ ! 



AvssaJis mate$ File No, 20G3$£882. US 
altera:? o lucifferin, ami aequorin; arid examples of sait&bb radioactive material include 
iodme < m I, J3 % JSJ f), carbon fC), sahhr fS). tritium fH), indium ('"la, Si2 I«, M3iS in, 
!;3!K In} 5 technetims C'Te/^Tc), tMl« { m Ti% gallium {"Ga. ? Ga), palladium (^Ki), 
moiybdeoum f*M©) 5 x«aoa < \u tame iS5 Sm, « 1 u "CO- 4 1>n L * ' n b 
»*Hb s ^ * ? Sc 9 J **Re, ,M Re, w Pr, 5&5 Rfe and 87 Ru. 

n S p c ts j t v s ?n proteins of th c > or 

ragmej i ^ ; < eof are j ac < < < < tfe soeiais with 

radiometai ions, including but not limited to, r?7 ttp "Y, ;s *Ho, m& iJS Sto., to polypeptides. 
To a. preferred embodiment, the radksmatai ion associated with die oaaarocycbc chelators is 
» 5 In. I« another preferred embodiment, the radloraetai Ion associated with, the maeroeyetic 
chelator is *°Y. la specific eofeodiments, the ^aorocyclb chelator is 1,4,740- 
teuaazacyokJ<lo4eoane-N s N ! ,N !, > K ,,! -tot5^eetJC acid. (DOT A). In other specific embodiments, 
DOTA is attached to an aadbocty of the invention or fegmit thereof via Hate molecule. 
Examples of Imber aioiocrdes useful for conjugating DOTA to a polypeptide are commonly 
known in the art - see, &r example, BeMa^o et ah, OH» Caaoer Res. 4{iO}:2483~90 (I99S); 
Peterson et Bioeoajug. Chem. I0(4};553-7 (1999% aad Zimmerman et ai, Had, Med. 
Biol, 26(S);943-50 (3 999); which are hereby incorporated by reference in their entirety. 

As mend<m*4 the albumin fusion proteins of the irrventioa may be aiodifled by 

techniques which are well known in the art. It will be appreciated that the same type of 
.medication may be presCBt in the same or varying degrees at several sites in a. given 
polypeptide. Polypeptides of die invention may be branched, tor example, as a result of 
^ m } > i \ i ^ t > ; > k i 

e * i m !> ^tor> ruiiu ' processes m n \ \ 
made by sytahede methods. Modifleatiens Include ae«tyiation s acylatioa, ADP~ 
rihosylation, amidatioa, covaleat attachment of flavin, eovate® attachment of a heme 
mo>et\\ oo'uk s t r e >- ! 

ah * i <.fe \ s <. tadtment or pho&photsJyana<tito: <n-oss-1mkiug, 

c\ a v >u P*-k ! •! - m<r s fer.v.U s ' 3k r < an >, 

t <. v s - , ,! v >du laden. g;m f <• 

giycosj G.bl aech h ! t) atkin 

•• 52 • 
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obdahora eoA aa< ;< proteolytic processing, phosphoryiatioxp preayfehoa. racemizatjon, 

„ * 1 3 « x - s . i 1 . 

srgi ylatio t arid J ^ip.v. (See, for instance, PROTEINS - STRUCTURE AND 
MOLECULAR PR.OFER.TiES, dad Ed., T., B. Creighioa, W. II. Freeman m& Cmxpmy, 
New If oak (1993); FOST~mAKSl^0SMAL CO¥MJSNT MODIFICATION OF 
PROTEINS* B. C, Jo&asoa, Ed, Academic Press, New York, pgs. 142 (19S3); Seiner et 
ah, Metfc. EraiymoL 1 $2:626-640 (.1990); Rattan. et at, Ann. K-Y. Acad. Scu 663:48-62 
(1992)). 

Albumin feion proteins of die inveadon aod antibodies that bled & Tlaaapendc 
Wtftgn or is (5 or varknts thereof can be feed, to marker sequences, such as a peptide 
to facilitate purification, hi preferred embodiments, (do marker mm® acid sequence is a 
hexsAdstkaae peptide, seed as dnr tag provided in a pQB vector (QiAOHN, Inc., 92$9 Eton 
Avenue, Clmtsworfh, CA, 91311), among others, many of which are commercially 
available. As . \A. ; o Genta si a!., Proc. Natl Acad, Sob USA 86:821-824 {IW9\ for 
iastan.ee, bexa-hlstidsne provides for convenient purification of the bra. -a protein. Other 
a, aak tags useful for paribeafion iaebuie, bet are > limited to, the AfAA tag. which 
me&spatxtis to an epitope derived .from the tafineim henraggi obmn protein (Wilsosa et ®L S 
Ceil 37:76? (1984)) mid the "flag* tag. 

Farther, an albumia felon protein of the invention may be eoajogaied to a 
^ \i k roahitv each a ■:yo>t;yAa. e.g.. is cytostatic or' cytocldal agent,, < lirearpeaae 
agent en r o i > i ^ i c ^ 1 N A 

i, !o\r\ v m , v ' n o--f > v w > v*'- Bxanaae\ 

a.daia < i , ^ * a 1 . Hvjdrc IX Ofidnan. btv i \ ' <o v, nnon \t. i 

< osicl if ^ ^ ssfe eokhkin doxorubicin Lt > « 

i i d c > 1 ' tea! 

r <. - t k 1 < f i ! < a . aot 

i 5 c I. 3 k I ( 1 v ^ 5 v. S > Ll i 

\ , Kro i ) o - ' i o ,\i n , a ; = 

ciderambneii, melphalan, oamurrime (BSNU) and io.etast.ino (CCND), eycletbosphamidej 

! { i ill t <j 5 > 

•53- 
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rhc - a f the invention can be us«d for modifying a given biolsgteal 
resp ns« the titoapeutk n. o dra§ si> s not to be -ceastrued s limited xc classic* 
sots. For example the drug moiety may be a protein or polypeptide 




s growth factor., platelet, derived growth 
factor, festtc- plasminogen activator, m apoptoue agem, &g„ TNP-«iph^ TMF-beta, MM I 
(S, I >^ . <. o J tSchc^n :,o WD v?/^>», AIM II (See, haeroatUW PmWk^ 

vo o <> , iigand (McatuM <f 4. fin Immunol 4 (199 )>, 

VEGI (See, Intentional Publication No WO * 'M^U thrombotic agent or ar a«ti 
angiogenic agent, e.g,., 

for example lymphoids iaterteukia-1 C!L~l»% C%~T% * 

CrL-6"), granulocyte maoophage ooloay srtimulstfng &et«r C'GM-CSF"*), j 
colo i> s b ii ti t O-CSF"), or * 

be « 

pardouiariy use&i for ittMWOi or poriffcatai of polypeptides feat am bound by, thai 
bind to, or 

meksde, but are not iinuted to, ; 
pol ehp ties x>h smpyk J 

Albnmio Xnskm proteins, tsMb or wifeotii a tteajteutic 3 
administered o v or m combination with kicior(s) and/or c 

as a therapeutic. 

J ^ ^ 1 i!S ' J » di i^so h. < 

fusion protean of the mventhxo which may provide additional adva 
o tbiUtj ta y ami ok tij me of tb 

(see U.S. Patent Mo, 4479,337). The chemical moieties for derivitkation may be s 




Avesfis Bs&rrag Fife ife 2802^C602 OS 
fetn water soluble pofymm such as polyethylene glycol, ethylene giyeohpropytene glycol 
oppolymess, ^trbox^ietfeyiceMose, *x!a« } polyvinyl alcohol and the like. The albumin 
fusion proteins may be : 
predetermined positions within j 
attached chemical moieties. 

Ths polymer may be of any x 
For polyethylene glycol, tbe preferred molecular w sight is bet\veo.» about I kDa md afco»i 
W IcDa he te >o nc mtbg tel x > prepay ion. ol j Iye%k<n glycol sot * 

r weight) for ease in 




r weight of about 200, 500, 1000, 1500, 2000, 2500, 
3000, 35O0, 4000, 4500, 3000, 5500, 6000, 6500, 7000, 7500, 8000, 8500, #00, 9500, 
10/300, 10,500, 11 ,000, 11,500, 12,000, 12,500. 13,000, 13,500, 14,000, 14.500, 15,800, 
15,500, 15,000. 14500, 17,000, I7j00 s 18,000, 18,500, 19300, 19,500, 20,000, 25,000, 
30,0(50, 35,000, 40,000, 45,000, 50,000, 55,000, 60,000, 65,000, 70,000, 75,000, 80,000, 
85,000, 90,000, 95,000, m 100,000 kDa, 

As noted above, the poly ethylene glycol may haye a btmched structure. Branched 
polyethylene glycols are described, for sample, m U& FatmtNo. 5,643,575; Morpargo st 
aL, Appl Bmckem. Bioiecknol (1996); Vorobjev et aL Nucleosides Nucleotides 

nd Cahcetl «t at &<> t ^ \ j the 

The polyethylene glycol molecules (or ofcsr chemical moieties) should he attached 

juowm There * a \tv- \ - - .<U:ehrat methods available to those skilled h; the art, such 
as, for example, the nw&od disclosed b EP O 401 3S4 (coupling PEG to G-CSF), Wo 
incorporated by reference; see also Malik et al, Exp. Heraatol. 2Od028~1035 (1992), 
reporting pegylatios oi GM-CSF maugtmsyl chloride. Per couple, polyethylene glycol 
icid residues via reactive group, such as a fee 
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amis® or carboxyl group, Rssetive gm^s me those to wtMi an sotmsted poiy^feis 
s My be boaml The amino ^14 residues havfog a ftes »® gKrcp W 
a and t&e K-tetmiaal amino aeM sssMuss; those aavsng a fm oarboxyl 
residues ghiiamic acid residues and the CMssmisal amine 
s may also be med as a re&cdv* gronp for attacalag d» 
4 for mempeolie pva^xmete aaaeomerrt at am amino 
» or 

e glycol isay be attached to proteins via Milage to 
-hc'hyk-;;:. glycol can be linked to 
mtlc acid, glutamic acid, or cysteine 
y be ©alloyed to attach pcslyetbykac glyos! 

, • d or 

a one type of amino acid tesidne lysin* 




reaction mix, fee type ofpegyiaUoa 
Be selected K-temrxmaily 
pegyisted preparation (i.e., 
necessary * tnaybe b> 
of pegyisted protssm molecules. Selective 
nsodifieation may be accomplished by 
reactivity of different types of 

derivation in a 
svm >da-ns - .OMunstiaHy selective 
c nhonyl v t a^ f >hrres is 
^ Hv-lVas 

be accomplished by &ay trumber of 
at-aohed to fee 



• attacks - ■ c ;ol to proteins w teprffoed in Brigade et al s Grit 

Rev. Tfom Urog Carrier Sys, 9G4»G04 (?9<C>; Precis etaL, Mtera. J, of Hetaaioi. 68:1- 
IS (1998); U.S. Patent No. 4,002,531; U.S. Patent No. 5*349,052; WO 95/0603B; and 
WO 98 the disclose of e?.sxh of wGc m nx poratst hersm bj i-eiercnc 

Ons system for attaching polyefeykne glycol ditecSy to sxeSao acid resides of 
proems vut » «.« as intern linker employs tresyisted MPEG; which is prodded by the 
modification of aamntfStaxi pdytftykne glycol (MPEG) using tresyiehlorkle 
(C1S0 2 CHjCF,). Upon reaction of protein w'th tresylated MPEG, polyethylene glycol is 
directly attached to ammo groups of the protein. Tkm, the mycsfes Includes protein- 
poi; ih\ s < s ycol cord gates produced by reacting proteins of the indention with a 
1 x >fc etl j ene glycol m »tecu e having s2,^«W^^^ group. 

Polyethylene glycol can also he attached to proteins using a number of dfcont 



polyoth} kac / > o' e. ^ % « i. .a oo :bc -waxes for attceho h - > .c « glycol to 
■px&ttfm.m- described in fetsmational M«aft No- WS«4^,lfee entire disclose 
of which is incorporated herein by reference, Fegykted protein products produced osmg the 
u , , -o^toi8 herein MBiTCium^ tM.nv^^it'viHVvMU^ 

'Hie number of polyethylene glycol moieties attached to each albasnm fasten pmtehr 
o «k ntion (.$.«• * «. ^ ^ <G nay also vary. For example, the p«gylated 
proteins oi the invmtioo may be listed, on average, to 1, 2,3, 4, 5, 6, 7, S, 9, 30, 12, IS, 17, 
H o; nr-n ;,G ,ia : Unv Gy >: * i ^ S » w ' t a J-gsee t s k 

within ranges such as 1-3, 2-4, 3-5, 4-6, 5-7, 6-8, 7-9, 8-10, 9-1 1, 10-12, 1 1-13, 12-14, 13- 
3 5. 14-16, 15-5 7. 16-18, 17-19, or 1S-20 polyethylene glycol moieties per protein molecule. 
\ >■ jod <.bxi ra.nj kd . !' >m 1 - - ^ T ><x;a^\e sr i>e%\u,< 

<s?at I > Rev Ffc^Dru^Ca Sy S , <y:4^1 




ach of the poiyu»cleotldes ideottSed I 



The poijrandeotufes of the press 

i - Ot, lH S ^ 5 \. >' 

mveiilioji Kn-oohi oil < - > o pun.:r^ rvn K a.J h r 

* > , « ^ » ) c eel*, csit Unas, or tissues that € 

r..'.tr ns; , . \ i « .v ! . coding, albumin f 




Polynucleotides of the. present invention are also useful in gene therapy. One goal of 
geae therapy is to insert a normal gsae mis? aa orgasm having, a defective gens, in &n 
effort to coma the genetic detect. The polynucleotides disclosed la the prosit invention 

io Insert a new geae that was not preset m fee host genome, thereby producing a sew trait 
in the host sell Additional notwunmng examples of gene therapy methods mtompm*& 
&s p cseia invention are m «e tUoro y descrH d e ^iorehemn (sea, e.g. the sections 
labeled "Gene Therapy- > and Examples 1? sM IS), 




saohaa, for example, ABC inununoperoxidase <Hs» etal., J, Ilistochem. Cytoehem. 29:577- 
580(1981}) or cell typ<s) <e.g., framuao^ >ch issays) 

Albumin fusion proteins eaa be used to assay levels of polypeptides m a biologies! 
sample using classical immunohistological methods known to &ose of skill in die art (e.g., 
see Jalkanea, et at, J, Cell. Biol. 101:97^985 (1985); Mfewea, et at, J. Cell. Biol. 

UPw ! 1 v> f metho os b for detect protein gone expression 

include Immunoassays, such as the enzyme linked arammosarbont assay (EL1SA) and the 
ndtotanuao x ^ V ><» Suable assay labels are known in fha art and include enzyme 
labels, such as, glucose oxidase; radioisotopes, snch as iodine (*% ri % m h u % carbon 
(»C% sulfur < 3S S) ;J tritium ( 3 H), indium ( S!5n Tn f *>Mn, U5 ia 5 and technetium f*Te 5 

o thallium f ,M Ii}. gallium { SB Ga, *'Cai palladium (^Pd), molybdenum C*Mo), xonoa 
<-\c) fluorine < "F), ^Sm, "'Lu, m Gd, w? ?m, M8 La, ,w Yb, E6 *H« 5 $8 Y, * 7 Sc, m Re, lBS R.o, 
:: hh, k ' s Rh, ' ? Ru; lutnmsscent labels, such as lutmook a 
luorescein and r.b i 5 

Albumin fusion proteins of the invention can also be detected I 
Labels or markers to to '-ho tovvyhy: , t « « «' »' •> . deiedabic by Xaad:ograpi*y> 
ignetic rev -nance (NMR) or electron spin relation (ESR). For Xylography, 



radiation but are not overtly harm.ru! to the subject. 



h en 

■kers for NMR aisd ESR 




i hy labeling of smtnema gives to a ceil line 
g the albumin fusion protein of the invwtfioau 
An atbsmia feak* jrotein wfeiefc te been labeled with an appropriate detectable 
5 (for ^sample. «*L 6 *m, "Tc lJ % *\ 
uuxi ( C) wlim $ S rffem f 1 5 ch C ' ^ ^ * I«) and tectamfn* 
' (-To, "\ c. tl. i jot, fm galta fCb, "OA. poIUhur f a Pd) s ». I ^t«t» f » Moj 
xm on ( SS3 Xe), few 0*F, { "Sm» m Lu, »»G<I, 'V ™Yb, '"Ho, * 7 Sc f ^Re, 
i;!S Re, ^Bf, *Rs& arfp-op^ s#sta«»s» or a msteirial ag«He hy 

M that the $im of the subject and the i magkig system n&sd wiH determine 
tgaostic images, to the case of a 
of 5 

BomiaBy range ftom about 5 to 20 «low&s of *"Tte. TteMjefed :a 

sjj3&ces os: matrices) whore one c 
of the Therapeutic protein uset 

5 at least a 



the quantity of i 




fi ; n v s > t I'herapeotk anybody, the labeled 

pxo&renhaliy accumulate at the locations in the ft** 
spaces or matrices ) what 




/« tfvo tumor nnagmg is described m S.W. Brachial et a; 

ed Ami ? s o euts « «3bapter 13 2 m > ft 

Radiochumical faction of Cancer; S.W. Barehiei and B. A* Rhodes, * 
r , i , o , X 0^ . < J h t& ^ C< 0 f\iJ 

skUl in the tat & v> f e ion proles f ha 



3 by one of 
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is one embodiment fee invent! « > fe.Uvet> of 

albwmia fusion pxoivxm of the invention to cells by administering albumin fusion proteins 
of Sic inventier <v < „ p ! i j 1 x 5 > i-nn fusion 

proteins of the invention aad/or antibodies) that are associated with heterologous 
polypeptides or nucleic acids, .ta one example, the invention provides a jtfefibod for 
i Thera n ? into th« rgetod M s 




ktoase, endonueieass, RNAxs, alpha toxin, tkm, abrln, 
diphtheria toxin, saporin 
cheden-a toxin. "Toxin" j 



IK i H O x > S I V \ S 0d * \ , 

*Cr, "Mia. *Sfc s iS3 Sa, ^Yttrium, Senium, "Hntatam, and '^b^nlum; 

iwunescent labels, such a? lumlnol; and fluorescent labels, such as fluorescein and 
o -n >v ■! <. j < ■> < <. k 

^ te „ u-e destruction * j 

polypeptides of the biventiou or antibodies of the invention in i 
iadioisotope K1 Y. In another spec: 

specific detraction of ceils (e.g. 5 the destruction of tumor cells) by . 



r i\n ut . <r jk"^>> s the -nts t it i. i, ( «n vnb fee 

mdknsmop'i. n5 ln. hi a further specific emhodfejent the Inversion pwvides a method for the 
specific destruction of eslls fee destruction of tumor cells) by administering 

polypeptides of fee Invention or antibodies of >he breeder* m to,nmv,<i v/itk the 
i m L 

3 k the art may be applied to label polypeptides of fee invention. 
S«cfc ^ofemqu^ include, hut are not limited to, the use of bifuactioaai conjugating agents 
(see e.g., U.S. Patent Hos.. 5,756,065; 5,714,631; 5,606239; 5,652,361; 5,505,93!; 
5,489,425; 5,4.35,990; S.428,139; 5,342,604; 5,274,119; 4,994,560; and 5,808,003; fee 
contents of eacfe of wMcfe are hereby incepted by rofene® m its entirety). 

The albumin fusion proteins of &« preset invention are usefel tor i 
of varions borders in mamma; 
t limited to, tee dwiW hex 



iiagr.o.stk: ree&od of a disorder, which involves (a) 
a level of & certain potypeptlfem«eHs:or body fiuid ofss1i#«« 
a protein ofi.be inveatsott; and (fa) o 




a of the c; 

s oltfes present invention, can bo used to t 
> < i h <• fes example, *etnfe divorce c, ~ -nr-o sysi 

» no? Its u <. f . , , v v> p 0v s or ^ , „»von - u ^ Wtsi^a*^* 

diseases atxt condition* l-ot ^.mpl r i n\ < i h i -tide of the 

ptresent imm&on in sxi effort to replace absent or decreased levels of fes polypeptide (e.g.. 



ed levels of & dm > >eptkk; (eg.. 

se s DNA repair protein), to inhibit fee activity 
aor supressotf), to activate the activity of a 
to the acthdt? of a xnembrme bouad 

(e.g. soluble TNF receptor used m rmncm 



hemoglobin S for hemoglobins. SOD, c 
of a polypeptide (e.g., m oacogeo* o 
polypeptide (e.g., -by blading to a * 
r by sompetoig with It for f; 
or to bring about s 
I of the Umnuaerespcra 

s 1 beu peatie t» u >edy cot also be used to treat diset se (as cte jcril sd mpra x tmd elsewhere 




albumin fusion protean of tb« iaventlon from a 
traasfbnxiation of fee feast cell, or m a biological sample, 
o tt * v<c to test fee 



cell, as a way of a 



The compounds of file 
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s bctafe, but ate not limited to, ttuwe Ascribed for each Theapwtfe protein fa the 
v of Table i &t«5 hereto rater toe section he idinc* "Immune Activity; 5 
"HyperproHfetaiive Dssordeis." "Renal Disorders:' 
SJketders, 55 "Anti-Mglogsossis Activity," 
-Diseases at the Cellar Level," "Wound Ming aad Epithet Cofi 3rolifet8ii«B, w 
Activity and Neurological Diseases: : -Endocrine Disorder" " Reproductive 





; =s Indicative of a c 
vivo or in vitm, such as, for e 

The preset* invention is also useful as a prognostic i 
sAabdiog e 

By^assayfeg ifee expmssto 
qualitatively or quantitatively i 
i<-.Z apolypoptid comsspoisdmg t< al 

of the raRNA encoding tfce polypeptide of fee invention in a £ 
directly (e.g., by determining or 
relatively (e.g., by compaxiag so the polypeptide level or mBJMA level m a 
sampie) \ "-^ I < - polypeplUte 
sample is manured or 
kveL the standard beiag 

1% 



. level or rnRKA level} or 



level or mENA level in the first biological 
to a sumdsrd polypeptide level or ssKKA 




As will be 4 

polypeptide level or naRNA level Is kaewa, it can be used repeatedly ; 




obtained fexaa an 
po?) eptld s o 1 she Uxmtta* 
body » 



: of a polypeptide ot mRNA. Methods for 
mmals are well kn v<. t ' m J u r W so 
&e biological sample is to inohide mRNA, a tissue biopsy is the preferred, source. 
Total cellular RNA can be isolated from 




Ci hi Anal. B lech 2:156-159 (198?) Levels of 

.S#MA encoding the polypeptides of the invention are then assayed using any appropriate 
method , These m.ohide Northern blot analysis, SI r 
r \ ion , \ 1 k. 

(RT-PCR), and. xtxwae immmptlm m 
(RT-LCR), 

The pieses > rc ate ; 

djagaos c assays fo; -<Um n Is of pol ?ud bind to, » bound by, as: a 
with 1 j » fusion piotcins if - i o o ,oa in a biological * r »* * cells and t 
m ! s ietcrrni nation oi wl and abnormal k khos, for h 

s u i >o s n v. or <: 

polypeptides thai bum to re* <-<ro,o i >> ko,?ha 
to normal control tissue samples may be used to detect the presence of tumors. Assay 
iecfcplqnes that pan be used to determine levels of a polypeptide thai bind to, am boimd by, 
ir *a < h ' * 1 s N s ' s ^ tivtvedfem. 

a host are ^Al-u^n to those of skill in the art. Such assay methods include 
( ointsu > ^ in v ,u>\. s n 1 >< 

\^;p jg s vpttd v i i v , . ? i i ! 



< j ^ r\-c * " ^ * ^w«x' ! Mcot\e -s t 1 o >■ W vt of 
For example. polvoepttde x \ us m tissues cat* be studied with v \ I 
a et al> J, Ceil. Biol, 101:976-985 (J985); Mkanao, 
M., et a!., J. Cell - Blot 1055087-3096 (19S7B- ©te j^eflbods oseM for detecting 

labels axe kiowa m the art and Include ensymo labels, snch as 
l Uo.*«orsN such as iodine t *>!, ~I\ carbon , W sulfur C'S\ itiuum fH), in liwn ; "1r), 



Th*> tissue or cell type k> be analysed will geaexslly include those which aw known, 



£ in Harlow 

aad JUas (Harlow, B, and Lane, D., "Antibodies: A Latetosy Mann&F, Cold 

Spring Harbor Laboratory Press, Cold Spring Harbor, New York), which is lacotpotsted 
hereto by rethreneo in U* entirety. The isolated cells caa be derived f dm «e!I caltam or 
taa a patient The analysis of cells taken turn culture .may be a necessary step In the 
assessment of cells that could be used as- past of a ceiLbased gene i 
alternatively, to test, the effect of compounds o» the expression of the g 



: presence of p»U r c r ! hat bind to, are bound by, or a 
fusion proteins of the present invention. This can. be accomplished, for < 
im Tin < 1 techniques employing a llaorsscently labeled asbtunm 

coupled with light microscopk f ilowcytome^d s or fiuorimetric detection. 
Inaj 

or variant of an antibody that I 
disclosed herein (e,g, the Therapeutic- proteins disclosed In Table 1) or otherwise known In 
the art may bo used to quantitatively or qtndltatively detect the presence of gene products or 
con 1 v t s thereof This can fee accomplish* f snv| 

imnai5no.finorescenc< tscbi s ! f« sreseeath, labeled antlbodj coupled wtth 

light n 
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The albumin fwotfpj.uc i o:"ih* ytxxm&itmwtkmmeiy, iddfeioua^v, ba \ 
htetoiogieclho as in smmu-.^Wv w& imutonoetectron rxheroscopy or ;.xm- 
imaaaaotogfcal assays, tor m situ detection of polypeptides that Mad to, are howd by, or 
associate wife an albumin Ihslon protein of the present invanliaa. Is situ detection may be 
accomplished by removing a histological specimen fea 
labeled aadbody or polypeptide of the present Invention. Tbe s 
preferably applied by overlaying the labeled albumin fusion ; 
s n > «. Tarough the asa ,t Siren a procedure, it is possible to deiennkie not only the 
presence of the polypeptides that Mod to, are bound by, or associate witb atate fiuion. 

e present iavetitioa, those 




y then fee 

By "solid phase support or carrier 5 is intended any support capable of hindfe 
polypeptide (e*g. x an albamin fission protein, or polypeptide that hinds, is hound by 
associates with an albumin fusion protein of the invention.) 




for the purposes of the oreser.it invention. 



vl n tntat oxirn.y ruuli> ^ ^ io sM 

coupled molecule Is capable of binding to a polypeptide. Ttes, tfe wort wnfigsraiioa 
ra*y fee spheral vnahJ or e^xhi.ai ^ » &b fewdde sar&ce of a to tube, or the 
external surface of a rod, Alternatively, the 
eta. Preferred supports mctode polysiymoe * 

otter suitable earners for binding antibody or aatigen, »r wsU be able t< 
by use of routine expelmentation. 

, < x , , , t ion pR tern 

Otiose skilled in lbs an mil be ante to 
• each determination by 



be flat such as a sheet, tost strip, 
m the art will know many 



- be detenniiied 




In addition to assaying polypeptide level, in a biologic! sample obtained ft* m 
individual, polypeptide cm also be detected in vivo by imaging. Tor ^ » e . one 
t of tha i: ' " ' 



of albumin, fission proteins of the invention 
CAT--SC&KS or ESR. For 
?r cesium* <w 

ibr NMR 
which may 
df g eel; line (or 




for a disorder, it vrin be wxdewfood in the ski ' I subject smd 

jtem used will determine the quantity of Imaging moiety needed to produce 
;g?s. 2n the case of a radioisotope moiety, for a human subject, fee cpardity of 
ftom about: 5 to 20 ssiUkuriss of ™**Tc. The 
iocat£o:»js5 iti the 

is described 

of Radiolabeled Antibodies and Their 
The Radiochemical Detection of Cancer, S.W, 




J.E. S A 

CRC J 



\\ !l eraviUs MB); Voiler et ah, J Clin Pathol 31:507-520 fl« ? 8>; I 

73:4S2-523 (1981); Msgglo, B. fed,). 19 
Boca Ratoa, FL ; ; feidkawa, & et at, <«te.X 1981, 1 
s, Tokyo), The raster em??mss which is feotmd to £ 

io si 





Into which re:: • 



s ar« gmsiically nxomnad organic 
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genetic material Is often interred to as & tKanqgftne. • The muelete acid sequence of &e 

mm& md otfcer nucleic 
expression sod secretion 
of the encoded protein, Ids traasgene may be assigned to direct do. expression of the 
i in. a mmmr chat fac H t« it reeo Son tfe )rganisrn or torn a 



, e.g. i 



r or seeds of 




viral and retroviral laieoikm ^ 4;?36,S66: US. Patent No. 

5,602307: MuUins <tf «/. (1993) Hyperteasicn 22(4*630-633; Breain <*l {1997) Svxg, 
Oncol 6(2)99410; Tuaa (atX Recombinant Gem Expression Protocols. Methods in 
M steei; ai Biology Mo 62, Humaig Psess (19$$). Th* mfi^ of fefeocuctiors of nucleic 
s - kk \*Wo 

iavors co-traasfcmjatso.e. of multiple suicide acid molecules. Detailed procedures for 
jrodaciug a . ? bk: to one skiheo in &e art i 

disclosures m VS. Patent No. 5,489,743 sod U.S. Patent Ho. 5,602,307. 



A aumtw of reeoxnbmant or tmasgvmo mkm hmm heen produced* including those 
wMcb «(]»«» an activated sequence (U.S.. ? M No 4,736,866); «««»» simian 

SV-10 f <U.S. Fatem No 5,728,915); iaek the cvpo o - or Sreerfeon Tegidatocv 

mctm 1 (£RF-i) (U.S. Patent No. 5,731,490); exhibit dopaminergic dysfiamtkML (U.S. Patent 
*° - 23 ~ * - » ii < " *vl v. p ^ s od pj^a 

control (U.S. Patent No. 5,731,489); display greater similarity to (be conditions existing in 
itodly occomng ALh> n.s . eh (IS Favct No * — ^ u , ralu - 0 ,| 

capacity to mediate ceikbar adhesion (U.S. Patent No. 5,602,307); possess a be vine growth 
hormone g« (Cfctter «r a/, (1996) Genetics I43(4):17S3-176G); or, ere capsble of 
?i **» * s anii >t dj r s sonse (McCaeOg (W> The 
While mice and miss remain, the animals of choice for most, transgenic 
' v " r ' r ' r ' s ; " s ° av ^<tar..e n ovoVohk or coco aoress-ny to uj* alterawdve 
n i > ' > :kce. T^orvaic proceduov have beer, nKvS" ^ , d , 5 u variety of »on~ 
nmrme aremais, mchobeg sheep, goats, pigs, dogs, cats, r\ r - */„ ^ » ^ t 

rabbits, cows a:*d guinea p l gs ^ & «* <rf. (1997) Mo.l Reprod. Dev. 46(4):S.?5- 

« ! < ' x> > ^rod Suit tVn ?5 4 6, o0<> M f\u , 

Dev. 6(5) : 643-645 ; Schaieke *f of (199?) 8cUsk» 27S{5346):21 30-21 33; and Amoah 
(1997) J ; \ni:osa! Scien< ■ >(2) 

ib direct the secretion of rhe transgeas-e-ncoded protein of the mveatkm Into fee 
milk of oansgenic maamuds, it .may be pat tmfe the patrol of a psromoter thai is 
preferentially activated in mammary epithelial cells. Promoters that control the gc-ies t 
encoding milk proteins ate preferred, for exaaspte the promoter for cassia, beta 
UeioglobuKo, whey add protein, or lacMbttaaa <G**«jfe DiTulHo (1992) BloTeclmolagy 
.10:74-7?; Clark ef rtf (19S9) BloTeskiology 7;4$7-492; Gorton et al (1987) 
i»o-^ re e . U83 IW^andSerfwr^jr' (,£997) FHS& Letts ?.9? B) Tha tnmageme 
^ ! 1 o ! i i s . 8 g period^ 

An aVbxmiin fission protein of the invention can also be expressed la a iraoegc-xic 
plm%> e - g ' 8 plasxf: in &e tasasgeoe is Inserted into me nuclear or plastldic 

genonm Plant transforroation piocedarss i>scd to inu-oduc 1 reign mselek acid ton ,t-r 
cells or ^ op a ere < > o ^o :r : ;1,e an . < sac Eaaraple ho s w .janerai. Methods m 



Eatymology Vol 153 ("Recombinant BHA IBmt B w ) I98? 5 ¥« Grossman Eds,, 
Academic Press and European Patent Application BP 693554, Methods for generation of 
genetksolrv . »odH i i 5 i k ^ v \ ~>-t^ 5 Silent 

No. S, 482,852, and European Patent Application EF 693 554, ail of *<Wcb arc hereby 
incorporated by tsfercace. 
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p rotein o fh< tstm av« i t s 5 aebulhu 

or la a mist sprayer. Aerosol also mcksdes s dsy powder composition of a cosapoand of the 
instant Inoentkm suspended hn air or other carrier gas, which may bo dsiisssmd fey 
Insufflation irons an inhaler device, for exsmpiov See ©anderton & Jones, I>u|r Pdtverv to 
the Respiratory Tract, Ellis Norwood (19 87); Gonda (1990) Critical l« 
3fareymitTc ±>m Carner Systems 6:273-313; and Raebutn er <s/,. (1992) Pharmacol 
Toxicol Methods- 27:143-159. 

The fonns:hadons of the invention are also typically non-inimnuogenlo, In part, 
because of the wee of use components of the albumin fusion protein being derived from the 
proper spv- I e s > hom^r mo, > . no albttmui 

portions of the albumin fusion protein will typically be human, in some cases, wherein 
either eocapenmt is non haman-dmved, that eonttamm , d sufsaftaSksa 

of key amine acids so that specific epitopes appear to the human inuuune system to be 
insroarr in nature rather than foreign. 

The formula* s , >< urn arnl may be 

pxepared by aav of the methods we.il known m the art of pharmacy. Such nwahods inehnie 
the stop 1 1 >r aging into associate tl e albi t that 
constitutes one or more accessory fegredieats. 1st .general the formalatioas are prepared by 
' !< * 1 ^ 5 >^ - *' mto association ihs acm 

or finely divided solid carriers or both, and then, if necessary, shaping the product 

iotrnd^toiN h '?b!v or po - s ^'a^is and 

o qi \ j m ^ v | . „ , ^ u uiuuun amboxkl&nis, buffer 

Kuu\ ootsh.-n-: sobneN no > . nki she so t . .oos 'o-oj io . ! ^ !t s f eh recipient; 
aodaooeo d ok i ( vlh h ma> e ( ospeadi agents and 

hnei.eihm ape-u<-n The 'onmaladon? ma> bo pfsseaied in unit-dose or muhhdose 
- * >! < N - ^ i ] s^l yes k no K siored in a 

" ^ 5 - v i i or tK lis, one Vji m s < 

for ewsph ^ t « > f , , « s j ,v, y^^, 

contain the Therapeutic pnPea; portion at a lower molar concentration or lower dosage 



compared to the nosa-tbsed standard ibnrnikmon fee the Therapeutic protein given th« 
extendi d sea mi half-life exhibited by roan} of the albamie fusion proteins of the irzmttion. 

As ; \ p whess an albumin fusion protein of the k-veasoa comprises; growth 
hotcooa* 88 omt or mor< if tin. , iorm cas be 

calculated* el so potency of ta * v - tivt e lb*? potency 

><f "lOll, okb aA;ng «-* - ^ f h-tr ?t : o 

aibttrnio fusion protests compared to that of native hGH. Growth hormone is typically 
admin i stereo at 0.3 to 30.0 iL s A;g'y.ed:, for o.axnple 0, l < to 12 0 ItVkg-'week, given ia three 
or seven divided doses -for a year or more, la an albumin, fusion protein eoesistsag of fiat 
leagtb. HA. rosed, to full length GIL an sexvalent dose in iet.ms of miits would nps^ a 
grater weight ofageat but the dosage frequency can b* mfeeesl, ft* example to twice a 
week., ones a week or less. 

Foundations or eomposMoas of the hwanhonniay be packaged together with, or 
included In- a Mt with, detractions or a pmU$& mm refemxsg to the extended skdf-l.ife of 

&to gwemmt the extended or prolonged s < i life mm « kn proteins of the 
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The invention also provides methods of treatment and/or prevention of diseases or 
disorders (such as, for example, any one or more of the diseases or disorders disclosed 
herein) by administration to a subject of an effective amount of an albumin fusion protein of 
the invention or a polynucleotide encoding an albumin fusion protein of the invention 
("albumin fusion polynucleotide") in a pharmaceutically acceptable carrier. 

The albumin fusion protein and/or polynucleotide will be formulated and dosed in a 
fashion consistent with good medical practice, taking into account the clinical condition of 
the individual patient (especially the side effects of treatment with the albumin fusion 
protein and/or polynucleotide alone), the site of delivery, the method of administration, the 
scheduling of administration, and other factors known to practitioners. The "effective 
amount" for purposes herein is thus determined by such considerations. 

As a general proposition, the total pharmaceutically effective amount of the albumin 
fusion protein administered parenterally per dose will be in the range of about lug/kg/day to 
10 mg/kg/day of patient body weight, although, as noted above, this will be subject to 
therapeutic discretion. More preferably, this dose is at least 0.01 mg/kg/day, and most 
preferably for humans between about 0.01 and 1 mg/kg/day for the hormone. If given 
continuously, the albumin fusion protein is typically administered at a dose rate of about 1 
ug/kg/hour to about 50 ug/kg/hour, either by 1-4 injections per day or by continuous 
subcutaneous infusions, for example, using a mini-pump. An intravenous bag solution may 
also be employed. The length of treatment needed to observe changes and the interval 
following treatment for responses to occur appears to vary depending on the desired effect. 

Albumin fusion proteins and/or polynucleotides can be are administered orally, 
rectally, parenterally, intracisternally, intravaginally, intraperitoneally, topically (as by 
powders, ointments, gels, drops or transdermal patch), bucally, or as an oral or nasal spray. 
"Pharmaceutically acceptable carrier" refers to a non-toxic solid, semisolid or liquid filler, 
diluent, encapsulating material or formulation auxiliary of any. The term " parenteral" as 
used herein refers to modes of administration which include intravenous, intramuscular, 
intraperitoneal, intrasternal, subcutaneous and intraarticular injection and infusion. 

Albumin fusion proteins and/or polynucleotides of the invention are also suitably 
administered by sustained-release systems. Examples of sustained-release albumin fusion 
proteins and/or polynucleotides are administered orally, rectally, parenterally, 
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intracisternally, intravaginally, intraperitoneally, topically (as by powders, ointments, gels, 
drops or transdermal patch), bucally, or as an oral or nasal spray. "Pharmaceutically 
acceptable carrier" refers to a non-toxic solid, semisolid or liquid filler, diluent, 
encapsulating material or formulation auxiliary of any type. The term "parenteral" as used 
herein refers to modes of administration which include intravenous, intramuscular, 
intraperitoneal, intr asternal, subcutaneous and intraarticular injection and infusion. 
Additional examples of sustained-release albumin fusion proteins and/or polynucleotides 
include suitable polymeric materials (such as, for example, semi-permeable polymer 
matrices in the form of shaped articles, e.g., films, or mirocapsules), suitable hydrophobic 
materials (for example as an emulsion in an acceptable oil) or ion exchange resins, and 
sparingly soluble derivatives (such as, for example, a sparingly soluble salt). 

Sustained-release matrices include polylactides (U.S. Pat No. 3,773,919, EP 
58,481), copolymers of L-glutamic acid and gamma-ethyl-L-glutamate (Sidman et al„ 
Biopolymers 22:547-556 (1983)), poly (2- hydroxyethyl methacrylate) (Langer et al., J. 
Biomed. Mater. Res. 15:167-277 (1981), and Langer, Chem. Tech. 12:98-105 (1982)), 
ethylene vinyl acetate (Langer et al., Id.) or poly-D- (-)-3-hydroxybutyric acid (EP 133,988). 

Sustained-release albumin fusion proteins and/or polynucleotides also include 
liposomally entrapped albumin fusion proteins and/or polynucleotides of the invention (see 
generally, Langer, Science 249:1527-1533 (1990); Treat.et al., in Liposomes in the Therapy 
of Infectious Disease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New York, pp. 
317 -327 and 353-365 (1989)). Liposomes containing the albumin fusion protein and/or 
polynucleotide are prepared by methods known per se: DE 3,218,121; Epstein et al., Proc. 
Natl. Acad. Sci. (USA) 82:3688-3692 (1985); Hwang et al., Proc. Natl. Acad. Sci.(USA) 
77:4030-4034 (1980); EP 52,322; EP 36,676; EP 88,046; EP 143,949; EP 142,641; 
Japanese Pat. Appl. 83-118008; U.S. Pat. Nos. 4,485,045 and 4,544,545; and EP 102,324. 
Ordinarily, the liposomes are of the small (about 200-800 Angstroms) unilamellar type in 
which the lipid content is greater than about 30 mol. percent cholesterol, the selected 
proportion being adjusted for the optimal Therapeutic. 

In yet an additional embodiment, the albiimin fusion proteins and/or polynucleotides 
of the invention are delivered by way of a pump {see Langer, supra; Sefton, CRC Crit. Ref. 
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Biomed. Eng. 14:201 (1987); Buchwald et aL, Surgery 88:507 (1980); Saudek et aL, N. 
Engl. J. Med. 321:574 (1989)). 

Other controlled release systems are discussed in the review by Langer (Science 
249:1527-1533 (1990)). 

For parenteral administration, in one embodiment, the albumin fusion protein and/or 
polynucleotide is formulated generally by mixing it at the desired degree of purity, in a unit 
dosage injectable form (solution, suspension, or emulsion), with a pharmaceutically 
acceptable carrier, i.e., one that is non-toxic to recipients at the dosages and concentrations 
employed and is compatible with other ingredients of the formulation. For example, the 
fonnulation preferably does not include oxidizing agents and other compounds that are 
known to be deleterious to the Therapeutic. 

Generally, the formulations are prepared by contacting the albumin fusion protein 
and/or polynucleotide uniformly and intimately with liquid carriers or finely divided solid 
carriers or both. Then, if necessary, the product is shaped into the desired formulation. 
Preferably the carrier is a parenteral carrier, more preferably a solution that is isotonic with 
the blood of the recipient. Examples of such carrier vehicles include water, saline, Ringer's 
solution, and dextrose solution. Non-aqueous vehicles such as fixed oils and ethyl oleate 
are also useful herein, as well as liposomes. 

The carrier suitably contains minor amounts of additives such as substances that 
enhance isotonicity and chemical stability. Such materials are non-toxic to recipients at the 
dosages and concentrations employed, and include buffers such as phosphate, citrate, 
succinate, acetic acid, and other organic acids or their salts; antioxidants such as ascorbic 
acid; low molecular weight (less than about ten residues) polypeptides, e.g., polyarginine or 
tripeptides; proteins, such as serum albumin, gelatin, or immunoglobulins; hydrophilic 
polymers such as polyvinylpyrrolidone; amino acids, such as glycine, glutamic acid, 
aspartic acid, or arginine; monosaccharides, disaccharides, and other carbohydrates 
including cellulose or its derivatives, glucose, manose, or dextrins; chelating agents such as 
EDTA; sugar alcohols such as mannitol or sorbitol; counterions such as sodium; and/or 
nonionic surfactants such as polysorbates, poloxamers, or PEG. 

The albumin fusion protein is typically formulated in such vehicles at a 
concentration of about 0.1 mg/ml to 100 mg/ml, preferably 1-10 mg/ml, at a pH of about 3 
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to 8. It will be understood that the use of certain of the foregoing excipients, carriers, or 
stabilizers will result in the formation of polypeptide salts. 

Any pharmaceutical used for therapeutic adrnmistration can be sterile. Sterility is 
readily accomplished by filtration through sterile filtration membranes (e.g., 0.2 micron 
membranes). Albumin fusion proteins and/or polynucleotides generally are placed into a 
container having a sterile access port, for example, an intravenous solution bag or vial 
having a stopper pierceable by a hypodermic injection needle. 

Albumin fusion proteins and/or polynucleotides ordinarily will be stored in unit or 
multi-dose containers, for example, sealed ampoules or vials, as an aqueous solution or as a 
lyophilized formulation for reconstitution. As an example of a lyophilized formulation, 10- 
ml vials are filled with 5 ml of sterile-filtered 1% (w/v) aqueous albumin fusion protein 
and/or polynucleotide solution, and the resulting mixture is lyophilized. The infusion 
solution is prepared by reconstituting the lyophilized albumin fusion protein and/or 
polynucleotide using bacteriostatic Water-for-Injection. 

In a specific and preferred embodiment, the Albumin fusion protein formulations 
comprises 0.01 M sodium phosphate, 0.15 mM sodium chloride, 0.16 micromole sodium 
octanoate/milligram of fusion protein, 15 micrograms/milliliter polysorbate SO, pH 7.2. In 
another specific and preferred embodiment, the Albumin fusion protein formulations 
consists 0.01 M sodium phosphate, 0.15 mM sodium chloride, 0.16 micromole sodium 
octanoate/milligram of fusion protein, 15 micrograms/milliliter polysorbate 80,pH7.2. The 
pH and buffer are chosen to match physiological conditions and the salt is added as a 
tonicifier. Sodium octanoate has been chosen due to its reported ability to increase the 
thermal stability of the protein in solution. Finally, polysorbate has been added as a generic 
surfactant, which lowers the surface tension of the solution and lowers non-specific 
adsorption of the dbumin fusion protein to the container closure system. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with one or more of the ingredients of the albumin fusion proteins and/or 
polynucleotides of the invention. Associated with such container(s) can be a notice in the 
form prescribed by a governmental agency regulating the manufacture, use or sale of 
pharmaceuticals or biological products, which notice reflects approval by the agency of 
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manufacture, use or sale for human administration. In addition, the albumin fusion proteins 
and/or polynucleotides may be employed in conjunction with other therapeutic compounds. 

The albumin fusion proteins and/or polynucleotides of the invention may be 
administered alone or in combination with adjuvants. Adjuvants that may be administered 
with the albumin fusion proteins and/or polynucleotides of the invention include, but are not 
limited to, alum, alum plus deoxycholate (InrmunoAg), MTP-PE (Biocine Corp.), QS21 
(Oenentech, Inc.), BCG (e.g., THERACYS®), MPL and nonviable preparations of 
Corynebacterium parvum. In a specific embodiment, albumin fusion proteins and/or 
polynucleotides of the invention are administered in combination with alum. In another 
specific embodiment, albumin fusion proteins and/or polynucleotides of the invention are 
administered in combination with QS-21. Further adjuvants that may be administered with 
the albumin fusion proteins andVor polynucleotides of the invention include, but are not 
limited to, Monophosphoryl lipid immunomodulator, AdjuVax 100a, QS-21, QS-18, 
CRL1 005, Aluminum salts, MF-59, and Virosomal adjuvant technology. Vaccines that may 
be administered with the albumin fusion proteins and/or polynucleotides of the invention 
include, but are not limited to, vaccines directed toward protection against MMR (measles, 
mumps, rubella), polio, varicella, tetanus/diptheria, hepatitis A, hepatitis B s Haemophilus 
influenzae B, whooping cough, pneumonia, influenza, Lyme's Disease, rotavirus, cholera, 
yellow fever, Japanese encephalitis, poliomyelitis, rabies, typhoid fever, and pertussis. 
Combinations may be administered either concomitantly, e.g., as an admixture, separately 
but simultaneously or concurrently; or sequentially. This includes presentations in which 
the combined agents are administered together as a therapeutic mixture, and also procedures 
in which the combined agents are administered separately but simultaneously, e.g., as 
through separate intravenous lines into the same individual. Administration "in 
combination" further includes the separate administration of one of the compounds or 
agents given first, followed by the second. 

The albumin fusion proteins and/or polynucleotides of the invention may be 
administered alone or in combination with other therapeutic agents. Albumin fusion protein 
and/or polynucleotide agents that may be administered in combination with the albumin 
fusion proteins and/or polynucleotides of the invention, include but not limited to, 
chemotherapeutic agents, antibiotics, steroidal and non-steroidal anti-inflammatories, 
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conventional immunotherapeutic agents, and/or therapeutic treatments described below. 
Combinations may be administered either concomitantly, e.g., as an admixture, separately 
but simultaneously or concurrently; or sequentially. This includes presentations in which 
the combined agents are administered together as a therapeutic mixture, and also procedures 
in which the combined agents are administered separately but simultaneously, e.g., as 
through separate intravenous lines into the same individual. Administration "in 
combination" further includes the separate administration of one of the compounds or 
agents given first, followed by the second. 

In one embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with an anticoagulant. Anticoagulants that may 
be administered with the compositions of the invention include, but are not limited to, 
heparin, low molecular weight heparin, warfarin sodium (e.g., COUMADIN®), dicumarol, 
4-hydroxycoumarin, anisindione (e.g., MIRADON™), acenocoumarol (e.g., nicoumalone, 
SINTHROME™), indan-U-dione, phenprocoumon (e.g., M ARCUMAR™) , ethyl 
biscoumacetate (e.g., TROMEXAN™), and aspirin. In a specific embodiment, 
compositions of the invention are administered in combination with heparin and/or warfarin. 
In another specific embodiment, compositions of the invention are administered in 
combination with warfarin. In another specific embodiment, compositions of the invention 
are administered in combination with warfarin and aspirin. In another specific embodiment, 
compositions of the invention are administered in combination with heparin. In another 
specific embodiment, compositions of the invention are administered in combination with 
heparin and aspirin. 

In another embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with thrombolytic drugs. Thrombolytic drugs 
that may be administered with the compositions of the invention include, but are not limited 
to, plasminogen, lys-plasminogen, alpha2-antiplasmin, streptokinae (e.g., 
KABIKINASE™), antiresplace (e.g., EMINASE™), tissue plasminogen activator (t-PA, 
altevase, ACTIVASE™), urokinase (e.g., ABBOKINASE™), sauruplase, (Prourokinase, 
single chain urokinase), and arrrinocaproic acid (e.g., AM3CAR™). In a specific 
embodiment, compositions of the invention are administered in combination with tissue 
plasminogen activator and aspirin. 
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In another embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with antiplatelet drugs. Antiplatelet drugs that 
may be administered with the compositions of the invention include, but are not limited to, 
aspirin, dipyridamole (e.g., PERSANTINE™), and ticlopidine (e.g., TICLID™). 

In specific embodiments, the use of anti-coagulants, thrombolytic and/or antiplatelet 
drugs in combination with albumin fusion proteins and/or polynucleotides of the invention 
is contemplated for the prevention, diagnosis, and/or treatment of thrombosis, arterial 
thrombosis, venous thrombosis, thromboembolism, pulmonary embolism, atherosclerosis, 
myocardial infarction, transient ischemic attack, unstable angina. In specific embodiments, 
the use of anticoagulants, thrombolytic drugs and/or antiplatelet drugs in combination with 
albumin fusion proteins and/or polynucleotides of the invention is contemplated for the 
prevention of occulsion of saphenous grafts, for reducing the risk of periprocedural 
thrombosis as might accompany angioplasty procedures, for reducing the risk of stroke in 
patients with atrial fibrillation including nonrheumatic atrial fibrillation, for reducing the 
risk of embolism associated with mechanical heart valves and or mitral valves disease. 
Other uses for the therapeutics of the invention, alone or in combination with antiplatelet, 
anticoagulant, and/or thrombolytic drugs, include, but are not limited to, the prevention of 
occlusions in extracorporeal devices (e.g., intravascular canulas, vascular access shunts in 
hemodialysis patients, hemodialysis machines, and cardiopulmonary bypass machines). 

In certain embodiments, albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with antiretroviral agents, nucleoside/nucleotide 
reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors 
(NNRTIs), and/or protease inhibitors (Pis). NRTIs that may be administered in 
combination with the albumin fusion proteins and/or polynucleotides of the invention, 
include, but are not limited to, RETROVIR™ (zidovudine/AZT), VIDEX™ 
(didanosine/ddl), HIVID™ (zalcitabine/ddC), ZERIT™ (stavudine/d4T), EP1VIR™ 
(lamivudine/3TC), and COMBIVIR™ (zidovudine/lamivudine). NNRTIs that may be 
administered in combination with the albumin fusion proteins and/or polynucleotides of the 
invention, include, but are not limited to, VIRAMUNE™ (nevirapine), RESCRIPTOR™ 
(delavirdine), and SUSTIVA™ (efavirenz). Protease inhibitors that may be administered in 
combination with the albumin fusion proteins and/or polynucleotides of the invention, 
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include, but are not limited to, CRDOVAK™ (indinavir), NORVTR™ (ritonavir), 
INVIRASE™ (saquinavir), and VIRACEPT™ (nelfinavir). In a specific embodiment, 
antiretroviral agents, nucleoside reverse transcriptase inhibitors, non-nucleoside reverse 
transcriptase inhibitors, and/or protease inhibitors may be used in any combination with 
albumin fusion proteins and/or polynucleotides of the invention to treat AIDS and/or to 
prevent or treat HTV infection. 

Additional NRTIs include LODENOSINE™ (F-ddA; an acid-stable adenosine 
NRTI; Triangle/Abbott; COVIRACIL™ (emtricitabine/FTC; structurally related to 
lamivudine (3TC) but with 3- to 10-fold greater activity in vitro; Triangle/Abbott); dOTC 
(BCH-10652, also structurally related to lamivudine but retains activity against a substantial 
proportion of lamivudine-resistant isolates; Biochem Pharma); Adefovir (refused approval 
for anti-HIV therapy by FDA; Gilead Sciences); PREVEON® (Adefovir Dipivoxil, the 
active prodrug of adefovir; its active form is PMEA-pp); TENOFOVIR™ (bis-POC PMPA, 
a PMPA prodrug; Gilead); DAPD/DXG (active metabolite of DAPD; Triangle/Abbott); D- 
D4FC (related to 3TC, with activity against AZT/3TC-resistant virus); GW420867X (Glaxo 
Wellcome); ZIAGEN™ (abacavir/1 59U89; Glaxo Wellcome Inc.); CS-87 (3'azido-2\3'- 
dideoxyuridine; WO 99/66936); and S-acyl-2-thioethyl (SATE)-bearing prodrug forms of p- 
L-FD4C and 0-L-FddC (see, International Publication No. WO 98/17281). 

Additional NNRTIs include COACTINON™ (Emivirine/MKC-442, potent NNRTI 
of the HEPT class; Triangle/Abbott); CAPRAVIRINE™ (AG-1549/S-1 153, a next 
generation NNRTI with activity against viruses containing the K103N mutation; Agouron); 
PNU- 142721 (has 20- to 50-fold greater activity than its predecessor delavirdine and is 
active against K103N mutants; Pharmacia & Upjohn); DPC-961 and DPC-963 (second- 
generation derivatives of efavirenz, designed to be active against viruses with the K103N 
mutation; DuPont); GW-420867X (has 25-fold greater activity than HBY097 and is active 
against K103N mutants; Glaxo Wellcome); CALANOLIDE A (naturally occurring agent 
from the latex tree; active against viruses containing either or both the Y181C and K103N 
mutations); and Propolis (see, International Publication No. WO 99/49830). 

Additional protease inhibitors include LOPINAVIR™ (ABT378/r; Abbott 
Laboratories); BMS-232632 (an azapeptide; Bristol-Myres Squibb); TIPRANAVIR™ 
(PNU- 140690, a non-peptic dihydropyrone; Pharmacia & Upjohn); PD-178390 (a 
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nonpeptidic dihydropyrone; Parke-Davis); BMS 232632 (an azapeptide; Bristol-Myers 
Squibb); L-756,423 (an indinavir analog; Merck); DMP-450 (a cyclic urea compound; Avid 
& DuPont); AG- 1776 (a peptldomimetic with in vitro activity against protease inhibitor- 
resistant viruses; Agouron); VX-175/GW-433908 (phosphate prodrug of amprenavir; 
Vertex & Glaxo Welcome); CGP61755 (Ciba); and AGENERASE™ (amprenavir; Glaxo 
Wellcome Inc.). 

Additional antiretroviral agents include fusion inbibitors/gp41 binders. Fusion 
inbibitors/gp41 binders include T-20 (a peptide from residues 643-678 of the HTV gp41 
transmembrane protein ectodomain which binds to gp41 in its resting state and prevents 
transformation to the fusogenic state; Trimeris) and T-1249 (a second-generation fusion 
inhibitor; Trimeris). 

Additional antiretroviral agents include fusion kihibitors/chemolcine receptor 
antagonists. Fusion inhibitors/chemokine receptor antagonists include CXCR4 antagonists 
such as AMD 3100 (a bicyclam), SDF-1 and its analogs, and ALX40-4C (a cationic 
peptide), T22 (an 18 amino acid peptide; Trimeris) and the T22 analogs T134 and T140; 
CCR5 antagonists such as RANTES (9-68), AOP-RANTES, NNY-RANTES, and TAK- 
779; and CCR5/CXCR4 antagonists such as NSC 651016 (a distamycin analog). Also 
included are CCR2B, CCR3, and CCR6 antagonists. Chemokine recpetor agonists such as 
RANTES, SDF-1, MlP-la, MIP-1 P, etc., may also inhibit fusion. 

Additional antiretroviral agents include integrase inhibitors. Integrase inhibitors 
include dicaffeoylquinic (DFQA) acids; L-chicoric acid (a dicaffeoyltartaric (DCTA) acid); 
quinalizarin (QLC) and related anthraquinones; ZINTEVIR™ (AR 177, an oligonucleotide 
that probably acts at cell surface rather than being a true integrase inhibitor; Arondex); and 
naphthols such as those disclosed in WO 98/50347. 

Additional antiretroviral agents include hydroxyurea-like compunds such as BCX-34 
(a purine nucleoside phosphorylase inhibitor; Biocryst); ribonucleotide reductase inhibitors 
such as DIDOX™ (Molecules for Health); inosine monophosphate dehydrogenase (IMPDH) 
inhibitors sucha as VX-497 (Vertex); and mycopholic acids such as CellCept 
(mycophenolate mofetil; Roche). 

Additional antiretroviral agents include inhibitors of viral integrase, inhibitors of 
viral genome nuclear translocation such as arylene bis(methyLketone) compounds; inhibitors 
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of HIV entry such as AOP-RANTES, NNY-RANTES, RANTES-IgG fusion protein, 
soluble complexes of RANTES and glycosaminoglycans (GAG), and AMD-3100; 
nucleocapsid zinc finger inhibitors such as dithiane compounds; targets of HIV Tat and 
Rev; and pharmacoenhancers such as ABT-378. 

Other antiretroviral therapies and adjunct therapies include cytokines and 
lymphokines such as MIP-lcc, MIP-lp, SDF-la, IL-2, PROLEUKIN™ (aldesleukin/L2- 
7001; Chiron), IL-4, IL-10, IL-12, and IL-13; interferons such as IFN-cx2a; antagonists of 
TNFs, NFtcB, GM-CSF, M-CSF, and IL-10; agents that modulate immune activation such 
as cyclosporin and prednisone; vaccines such as Remune™ (HIV Immunogen), APL 400- 
003 (Apollon), recombinant gpl20 and fragments, bivalent (B/E) recombinant envelope 
glycoprotein, rgpl20CM235, MN rgpl20, SF-2 rg P 120, gpl20/soluble CD4 complex, Delta 
JR-FL protein, branched synthetic peptide derived from discontinuous gpl20 C3/C4 
domain, fusion-competent immunogens, and Gag, Pol, Nef, and Tat vaccines; gene-based 
therapies such as genetic suppressor elements (GSEs; WO 98/54366), and intrakines 
(genetically modified CC chemokines targetted to the ER to block surface expression of 
newly synthesized CCR5 (Yang et at, PNAS 94:11567-72 (1997); Chen et al, Nat. Med. 
5:1110-16 (1997)); antibodies such as the anti-CXCR4 antibody 12G5, the anti-CCR5 
antibodies 2D7, 5C7, PA8, PA9, PA10, PA11, PA12, and PA14, the anti-CD4 antibodies 
Q4120 and RPA-T4, the anti-CCR3 antibody 7B11, the anti-gpl20 antibodies 17b, 48d, 
447-52D, 257-D, 268-D and 50.1, anti-Tat antibodies, anti-TNF-a antibodies, and 
monoclonal antibody 33 A; aryl hydrocarbon (AH) receptor agonists and antagonists such as 
TCDD, 3,3\4,4%5-pen1achlorobiphenyl, S^'^'-tetrachlorobiphenyl, and a- 
naphthoflavone (see, International Publication No. WO 98/30213); and antioxidants such as 
7-L-glutamyl-L-cysteine ethyl ester (y-GCE; WO 99/56764). 

In a further embodiment, the albuniin fusion proteins and/or polynucleotides of the 
invention are administered in combination with an antiviral agent. Antiviral agents that may 
be administered with the albumin fusion proteins and/or polynucleotides of the invention 
include, but are not limited to, acyclovir, ribavirin, amantadine, and remantidine. 

In other embodiments, albumin fusion proteins and/or polynucleotides of the 
invention may be administered in combination with anti-opportunistic infection agents. 
Anti-opportunistic agents that may be administered in combination with the albumin fusion 
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proteins and/or polynucleotides of the invention, include, but are not limited to, 
TRIMETHOPRIM-SULFAMETHOXAZOLE™, DAPSONE™, PENTAMIDINE™, 
ATOVAQUONE™, ISONIAZID™, RIFAMPIN™, PYRAZIN AMIDE™, 

ETHAMBUTOL™, RIFABUTIN™, CLARITHROMYCIN™, AZITHROMYCIN™, 
GANCICLOVIR™, FOSCARNET™, CIDOFOVIR™, FLUCONAZOLE™, 
ITRACONAZOLE™, KETO CON AZOLE™ , ACYCLOVIR™, FAMCICOLVIR™, 
PYRIMETHAMINE™, LEUCOVORIN™, NEUPOGEN™ (filgrastim/G-CSF), and 
LEUKINE™ (sargramostim/GM-CSF) . In a specific embodiment, albumin fusion proteins 
and/or polynucleotides of the invention are used in any combination with 
TRIMETHOPRIM-SULFAMETHOXAZOLE™, DAPSONE™, PENTAMIDINE™, and/or 
ATOVAQUONE™ to prophylactically treat or prevent an opportunistic Pneumocystis 
carinii pneumonia infection. In another specific embodiment, albumin fusion proteins 
and/or polynucleotides of the invention are used in any combination with ISONIAZID™, 
RIFAMPIN™, PYRAZIN AMIDE™, and/or ETHAMBUTOL™ to prophylactically treat or 
prevent an opportunistic Mycobacterium avium complex infection. In another specific 
embodiment, albumin fusion proteins and/or polynucleotides of the invention are used in 
any combination with RIFABUTIN™, CLARITHROMYCIN™, and/or 
AZITHROMYCIN™ to prophylactically treat or prevent an opportunistic Mycobacterium 
tuberculosis infection. In another specific embodiment, albumin fusion proteins and/or 
polynucleotides of the invention are used in any combination with GANCICLOVIR™, 
FOSCARNET™, and/or CIDOFOVIR™ to prophylactically treat or prevent an opportunistic 
cytomegalovirus infection. In another specific embodiment, albumin fusion proteins and/or 
polynucleotides of the invention are used in any combination with FLUCONAZOLE™, 
ITRACONAZOLE™, and/or KETOCONAZOLE™ to prophylactically treat or prevent an 
opportunistic fungal infection. In another specific embodiment, albumin fusion proteins 
and/or polynucleotides of the invention are used in any combination with ACYCLOVIR™ 
and/or FAMCICOLVIR™ to prophylactically treat or prevent an opportunistic herpes 
simplex virus type I and/or type II infection. In another specific embodiment, albumin 
fusion proteins and/or polynucleotides of the invention are used in any combination with 
PYRIMETHAMINE™ and/or LEUCOVORIN™ to prophylactically treat or prevent an 
opportunistic Toxoplasma gondii infection. In another specific embodiment, albumin fusion 
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proteins and/or polynucleotides of the invention are used in any combination with 
LEUCOVORIN™ and/or TSTEUPOGEN™ to prophylactically treat or prevent an 
opportunistic bacterial infection. 

In a further embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with an antibiotic agent. Antibiotic agents that 
may be administered with the albumin fusion proteins and/or polynucleotides of the 
invention include, but are not limited to, amoxicillin, beta-lactamases, aminoglycosides, 
beta-lactam (glycopeptide), beta-lactamases, Clindamycin, chloramphenicol, 
cephalosporins, ciprofloxacin, erythromycin, fluoroquinolones, macrolides, metronidazole, 
penicillins, quinolones, raparnycin, rifampin, streptomycin, sulfonamide, tetracyclines, 
trimethoprim, trimethoprim-sulfamethoxazole, and vancomycin. 

In other embodiments, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with immunestimulants. Immunostimulants that 
may be adininistered in combination with the albumin fusion proteins and/or 
polynucleotides of the invention include, but are not limited to, levamisole (e.g., 
ERGAMISOL™), isoprinosine (e.g. INOSIPLEX™), interferons (e.g. interferon alpha), and 
interleukins (e.g., IL-2). 

In other embodiments, albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with immunosuppressive agents. 
Immunosuppressive agents that may be administered in combination with the albumin 
fusion proteins and/or polynucleotides of the invention include, but are not limited to, 
steroids, cyclosporine, cyclosporin analogs, cyclophosphamide methylprednisone, 
prednisone, azathioprine, FK-506, 15-deoxyspergualin, and other immunosuppressive 
agents that act by suppressing the function of responding T cells. Other immunosuppressive 
agents that may be administered in combination with the albumin fusion proteins and/or 
polynucleotides of the invention include, but are not limited to, prednisolone, methotrexate, 
thalidomide, methoxsalen, raparnycin, leflunomide, mizoribine (BREDININ™), brequinar, 
deoxyspergualin, and azaspirane (SKF 105685), ORTHOCLONE OKT® 3 (muromonab- 
CD3), SA1STOIMMUNE™, NEORAL™, SANGDYA™ (cyclosporine), PROGRAF® 
(FK506, tacrolimus), CELLCEPT® (mycophenolate motefil, of which the active metabolite 
is mycophenolic acid), IMURAN™ (azathioprine), glucocorticosteroids, adrenocortical 
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steroids such as DELTASONE™ (prednisone) and HYDELTRASOL™ (prednisolone), 
FOLEX™ and JVIEXATE™ (methotrxate), OXSORALEN-ULTRA™ (methoxsalen) and 
RAPAMUNE™ (sironmus). In a specific embodiment, immunosuppressants may be used 
to prevent rejection of organ or bone marrow transplantation. 

In an additional embodiment, albumin fusion proteins and/or polynucleotides of the 
invention are administered alone or in combination with one or more intravenous immune 
globulin preparations. Intravenous immune globulin preparations that may be administered 
with the albumin fusion proteins and/or polynucleotides of the invention include, but not 
limited to, GAMMAR™, IVEEGAM™, SANDOGLOBULIN™, GAMMAGARD S/E>™, 
ATGAM™ (antithymocyte glubulin), and GAMIMUNE™. In a specific embodiment, 
3 albumin fusion proteins and/or polynucleotides of the invention are administered in 

~! combination with intravenous immune globulin preparations in transplantation therapy (e.g. 5 j 

'j bone marrow transplant). 

2 In certain embodiments, the albumin fusion proteins and/or polynucleotides of the 
~~" invention are administered alone or in combination with an anti-inflammatory agent. Anti- 

3 inflammatory agents that may be administered with the albumin fusion proteins and/or 
i polynucleotides of the invention include, but are not limited to, corticosteroids (e.g. 
=f betamethasone, budesonide, cortisone, dexamethasone, hydrocortisone, methylprednisolone, 
s ' prednisolone, prednisone, and triamcinolone), nonsteroidal anti-inflammatory drugs (e.g., 

diclofenac, diflunisal, etodolac, fenoprofen, floctafenine, flurbiprofen, ibuprofen, 
indomethacin, ketoprofen, meclofenamate, mefenamic acid, meloxicam, nabumetone, 
naproxen, oxaprozin, phenylbutazone, piroxicam, sulindac, tenoxicam, tiaprofenic acid, and 
tolmetin.), as well as antihistamines, amino arylcarboxylic acid derivatives, arylacetic acid 
derivatives, arylbutyric acid derivatives, arylcarboxylic acids, arylpropionic acid 
derivatives, pyrazoles, pyrazolones, salicylic acid derivatives, thiazinecarboxamides, e- 
acetamidocaproic acid, S-adenosylmethionine, 3-amino-4-hydroxybutyric acid, amixetrine, 
bendazac, bemzydamine, bucolome, difenpiramide, ditazol, emorfazone, guaiazulene, 
nabumetone, nimesulide, orgotein, oxaceprol, paranyline, perisoxal, pifoxime, proquazone, 
proxazole, andtenidap. 

In an additional embodiment, the compositions of the invention are administered 
alone or in combination with an anti-angiogenic agent. Anti-angiogenic agents that may be 
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administered with the compositions of the invention include, but are not limited to, 
Angiostatin (Entremed, Rockville, MD), Troponin- 1 (Boston Life Sciences, Boston, MA), 
anti-Invasive Factor, retinoic acid and derivatives thereof, paclitaxel (Taxol), Suramin, 
Tissue Inhibitor of Metalloproteinase- 1 . Tissue Inhibitor of Metalloproteinase-2, VEGI, 
Plasminogen Activator Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of 
the lighter " d group" transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal 
species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium complexes 
such as vanadate and vanadyl complexes. Suitable vanadate complexes include 
metavanadate and orthovanadate complexes such as, for example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate including 
vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 
complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide 
complexes. Suitable tungstate complexes include ammonium tungstate, calcium tungstate, 
sodium tungstate dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten 
(IV) oxide and tungsten (VI) oxide. Suitable oxo molybdenum complexes include 
molybdate, molybdenum oxide, and molybdenyl complexes. Suitable molybdate complexes 
include ammonium molybdate and its hydrates, sodium molybdate and its hydrates, and 
potassium molybdate and its hydrates. Suitable molybdenum oxides include molybdenum 
(VI) oxide, molybdenum (VI) oxide, and molybdic acid. Suitable molybdenyl complexes 
include, for example, molybdenyl acetylacetonate. Other suitable tungsten and 
molybdenum complexes include hydroxo derivatives derived from, for example, glycerol, 
tartaric acid, and sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include, but are not limited to, 
platelet factor 4; protamine sulphate; sulphated chitin derivatives (prepared from queen crab 
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shells), (Murata et al., Cancer Res. 51:22-26, (1991)); Sulphated Polysaccharide 
Peptidoglycan Complex (SP- PG) (the function of this compound may be enhanced by the 
presence of steroids such as estrogen, and tamoxifen citrate); Staurosporine; modulators of 
matrix metabolism, including for example, proline analogs, cishydroxyproline, d,L-3,4- 
dehydroproline, Thiaproline, alpha,alpha-dipyridyl, aminopropionitrile fumarate; 4-propyl- 
5-(4-pyridinyI)-2(3H)-oxazolone; Methotrexate; Mitoxantrone; Heparin; Interferons; 2 
Macroglobulin-serum; ChIMP-3 (Pavloff et al., J. Bio. Chem. 267:17321-17326, (1992)); 
Chymostatin (Tomkinson et al., Biochem J. 286:475-480, (1992)); Cyclodextrin 
Tetradecasulfate; Eponemycin; Camptothecin; Fumagillin (Ingber et al., Nature 348:555- 
557, (1990)); Gold Sodium Thiomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 
79:1440-1446, (1987)); anticollagenase-serum; alpha2-antiplasmin (Holmes et al., J. Biol. 
Chem. 262(4):1659-1664, (1987)); Bisantrene (National Cancer Institute); Lobenzarit 
disodium (N-(2)-carboxyphenyl-4- chloroanthronilic acid disodium or "CCA"; (Takeuchi 
et al., Agents Actions 36:3 12-316, (1992)); and metalloproteinase inhibitors such as BB94. 

Additional anti-angiogenic factors that may also be utilized within the context of the 
present invention include Thalidomide, (Celgene, Warren, NJ); Angiostatic steroid; AOM- 
1470 (H. Brem and J. Folkman JPediatr. Surg. 28:445-51 (1993)); an integrin alpha v beta 
3 antagonist (C. Storgard et al., J Clin. Invest. 103:47-54 (1999)); carboxynaminolmidazole; 
Carboxyamidotriazole (CAI) (National Cancer Institute, Bethesda, MD); Conbretastatin A-4 
(CA4P) (OXiGENE, Boston, MA); Squalamine (Magainin Pharmaceuticals, Plymouth 
Meeting, PA); TNP-470, (Tap Pharmaceuticals, Deerfield, IL); ZD-0101 AstraZeneca 
(London, UK); APRA (CT2584); Benefin, Byrostatin-1 (SC339555); CGP-41251 (PKC 
412); CM101; Dexrazoxane (ICRF187); DMXAA; Endostatin; Flavopridiol; Genestein; 
GTE; ImmTher; Iressa (ZD1839); Octreotide (Somatostatin); Panretin; Penacillamine; 
Photopoint; PI-88; Prinomastat (AG-3340) Purlytin; Suradista (FCE26644); Tamoxifen 
(Nolvadex); Tazarotene; Tetrathiomolybdate; Xeloda (Capecitabine); and 5-Fluorouracil. 

Anti-angiogenic agents that may be administed in combination with the compounds 
of the invention may work through a variety of mechanisms including, but not limited to, 
inhibiting proteolysis of the extracellular matrix, blocking the function of endothelial cell- 
extracellular matrix adhesion molecules, by antagonizing the function of angiogenesis 
inducers such as growth factors, and inhibiting integrin receptors expressed on proliferating 
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endothelial cells. Examples of anti-angiogenic inhibitors that interfere with extracellular 
matrix proteolysis and which may be administered in combination with the compositons of 
the invention include, but are not Imited to, AG-3340 (Agouron. La Jolla, CA), BAY- 12- 
9566 (Bayer, West Haven, CT), BMS-275291 (Bristol Myers Squibb, Princeton, NJ), CGS- 
27032A (Novartis, East Hanover, NJ), Marimastat (British Biotech, Oxford, UK), and 
Metastat (Aeterna, St-Foy, Quebec). Examples of anti-angiogenic inhibitors that act by 
blocking the function of endothelial cell-extracellular matrix adhesion molecules and which 
may be administered in combination with the compositons of the invention include, but are 
not Imited to, EMD-121974 (Merck KcgaA Darmstadt, Germany) and Vitaxin (Ixsys, La 
Jolla, CA/Medimmune, Gaithersburg, MD). Examples of anti-angiogenic agents that act by 
directly antagonizing or inhibiting angiogenesis inducers and which may be administered in 
combination with the compositons of the invention include, but are not Imited to, 
Angiozyme (Ribozyme, Boulder, CO), Anti-VEGF antibody (Genentech, S. San Francisco, 
CA), PTK-787/ZK-225846 (Novartis, Basel, Switzerland), SU-101 (Sugen, S. San 
Francisco, CA), SU-5416 (Sugen/ Pharmacia Upjohn, Bridgewater, NJ), and SU-6668 
(Sugen). Other anti-angiogenic agents act to indirectly inhibit angiogenesis. Examples of 
indirect inhibitors of angiogenesis which may be administered in combination with the 
compositons of the invention include, but are not limited to, IM-S62 (Cytran, Kirkland, 
WA), Interferon-alpha, IL-12 (Roche, Nutley, NJ), and Pentosan polysulfate (Georgetown 
University, Washington, DC). 

In particular embodiments, the use of compositions of the invention in combination 
with anti-angiogenic agents is contemplated for the treatment, prevention, and/or 
amelioration of an autoimmune disease, such as for example, an autoimmune disease 
described herein. 

In a particular embodiment, the use of compositions of the invention in combination 
with anti-angiogenic agents is contemplated for the treatment, prevention, and/or 
amelioration of arthritis. In a more particular embodiment, the use of compositions of the 
invention in combination with anti-angiogenic agents is contemplated for the treatment, 
prevention, and/or amelioration of rheumatoid arthritis. 

In another embodiment, the polynucleotides encoding a polypeptide of the present 
invention are administered in combination with an angiogenic protein, or polynucleotides 
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encoding an angiogenic protein. Examples of angiogenic proteins that may be administered 
with the compositions of the invention include, but are not limited to, acidic and basic 
fibroblast growth factors, VEGF-1, VEGF-2, VEGF-3, epidermal growth factor alpha and 
beta, platelet-derived endothelial cell growth factor, platelet-derived growth factor, tumor 
necrosis factor alpha, hepatocyte growth factor, insulin-like growth factor, colony 
stimulating factor, macrophage colony stimulating factor, granulocyte/macrophage colony 
stimulating factor, and nitric oxide synthase. 

In additional embodiments, compositions of the invention are administered in 
combination with a chemotherapeutic agent. Chemotherapeutic agents that may be 
administered with the albumin fusion proteins and/or polynucleotides of the invention 
include, but are not limited to alkylating agents such as nitrogen mustards (for example, 
Mechlorethamine, cyclophosphamide, Cyclophosphamide Ifosfamide, Melphalan (L- 
sarcolysin), and Chlorambucil), ethylenimines and memylmelamines (for example, 
Hexamemylmelamine and Thiotepa), alkyl sulfonates (for example, Busulfan), nitrosoureas 
(for example, Carmustine (BCNU), Lomustine (CCNU), Semustine (methyl-CCNU), and 
Streptozocin (streptozotocin)), triazenes (for example, Dacarbazine (DTIC; 
dimethyltriazenoimidazolecarboxamide)), folic acid analogs (for example, Methotrexate 
(amethopterin)), pyrimidine analogs (for example, Fluorouacil (5-fluorouracil; 5-FU), 
Floxuridine (fluorodeoxyuridine; FudR), and Cytarabine (cytosine arabinoside)), purine 
analogs and related inhibitors (for example, Mercaptopurine (6-mercaptopurine; 6-MP), 
Thioguanine (6-thioguanine; TG), and Pentostatin (2'-deoxycoformycin)), vinca alkaloids 
(for example, "Vinblastine (VLB, vinblastine sulfate)) and Vincristine (vincristine sulfate)), 
epipodophyllotoxins '(for example, Etoposide and Teniposide), antibiotics (fox example, 
Dactinomycin (actinomycin D), Daunorubicin (daunomycin; rubidomycin), Doxorubicin, 
Bleomycin, Plicamycin (mithramycin), and Mitomycin (mitomycin C), enzymes (for 
example, L-Asparaginase), biological response modifiers (for example, Interferon-alpha and 
interferon-alpha-2b), platinum coordination compounds (for example, Cisplatin (cis-DDP) 
and Carboplatin), anthracenedione (Mitoxantrone), substituted ureas (for example, 
Hydroxyurea), methylbydrazine derivatives (for example, Procarbazine (N- 
methylhydrazine; MIH) S adrenocorticosteroids (for example, Prednisone), progestins (for 
example, Hydroxyprogesterone caproate, Medroxyprogesterone, Medroxyprogesterone 
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acetate, and Megestrol acetate), estrogens (for example, Diethylstilbestrol (DES), 
Diethylstilbestrol diphosphate, Estradiol, and Ethinyl estradiol), antiestrogens (for example, 
Tamoxifen), androgens (Testosterone proprionate, and Fluoxymesterone), antiandrogens 
(for example, Flutarnide), gonadotropin-releasing horomone analogs (for example, 
Leuprolide), other hormones and hormone analogs (for example, methyltestosterone, 
estramxistine, estramustine phosphate sodium, chlorotrianisene, and testolactone), and others 
(for example, dicarbazine, glutamic acid, and mitotane). 

In one embodiment, the compositions of the invention are administered in 
combination with one or more of the following drugs: infliximab (also known as 
Remicade™ Centocor, Inc.), Trocade (Roche, RO-32-3555), Leflunomide (also known as 
Arava™ from Hoechst Marion Roussel), Kineret™ (an IL-1 Receptor antagonist also 
known as Anakinra from Amgen, Inc.) 

In a specific embodiment, compositions of the invention are administered in 
combination with CHOP (cyclophosphamide, doxorubicin, vincristine, and prednisone) or 
combination of one or more of the components of CHOP. In one embodiment, the 
compositions of the invention are administered in combination with anti-CD20 antibodies, 
human monoclonal anti-CD20 antibodies. In another embodiment, the compositions of the 
invention are administered in combination with anti-CD20 antibodies and CHOP, or anti- 
CD20 antibodies and any combination of one or more of the components of CHOP, 
particularly cyclophosphamide and/or prednisone. In a specific embodiment, compositions 
of the invention are adniinistered in combination with Rituximab. In a further embodiment, , 
compositions of the invention are administered with Rituximab and CHOP, or Rituximab 
and any combination of one or more of the components of CHOP, particularly 
cyclophosphamide and/or prednisone. In a specific embodiment, compositions of the 
invention are administered in combination with tositumomab. In a further embodiment, 
compositions of the invention are administered with tositumomab and CHOP, or 
tositumomab and any combination of one or more of the components of CHOP, particularly 
cyclophosphamide and/or prednisone. The anti-CD20 antibodies may optionally be 
associated with radioisotopes, toxins or cytotoxic prodrugs. 

In another specific embodiment, the compositions of the invention are administered 
in combination Zevalin™. In a further embodiment, compositions of the invention are 
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administered with Zevalin™ and CHOP, or Zevalin™ and any combination of one or more 
of the components of CHOP, particularly cyclophosphamide and/or prednisone. Zevalin™ 
may be associated with one or more radisotopes. Particularly preferred isotopes are 90 Y and 
nt In. 

In an additional embodiment, the albumin fusion proteins and/or polynucleotides of 
the invention are administered in combination with cytokines. Cytokines that may be 
administered with the albumin fusion proteins and/or polynucleotides of the invention 
include, but are not limited to, IL2, IL3, IL4, IL5, IL6, IL7, IL10, IL12, IL13, IL15, anti- 
CD40, CD40L, IFN-gamma and TNF-alpha. In another embodiment, albumin fusion 
proteins and/or polynucleotides of the invention may be administered with any interleukin, 
J including, but not limited to, IL-lalpha, IL-lbeta, IL-2, IL-3, IL-4, IL-5, IL-6, IL-7, IL-8, 

2 IL-9, IL-10, IL-11, IL-12, IL-13, IL-14, IL-15, IL-16, IL-17, IL-18, EL-19, IL-20, and IL-2 1. 

p In one embodiment, the albumin fusion proteins and/or polynucleotides of the 

**= invention are administered in combination with members of the TNF family. TNF, TNF- 

'4 related or TNF-like molecules that may be administered with the albumin fusion proteins 

*3 and/or polynucleotides of the invention include, but are not limited to, soluble forms of 

]j TNF-alpha, lymphotoxin-alpha (LT-alpha, also known as TNF-beta), LT-beta (found in 

^ complex heterotrimer LT-alpha2-beta), OPGL, FasL, CD27L, CD30L, CD40L, 4-1BBL, 

; |J DcR3, OX40L, TNF-gamma (International Publication No. WO 96/14328), AIM-I 

(International Publication No. WO 97/33899), endokine-alpha (International Publication 
No. tWO 98/07880), OPG, and neutrokine-alpha (International Publication No. WO 
98/18921, OX40, and nerve growth factor (NGF), and soluble forms of Fas, CD30, CD27, 
CD40 and 4-IBB, TR2 (International Publication No. WO 96/34095), DR3 (International 
Publication No. WO 97/33904), DR4 (International Publication No. WO 98/32856), TR5 
(International Publication No. WO 98/30693), TRANK, TR9 (International Publication No. 
WO 98/56892),TR10 (International Publication No. WO 98/54202), 31 2C2 (International 
Publication No. WO 98/06842), and TR12, and soluble forms CD154, CD70, and CD 153. 

In an additional embodiment, the albumin fusion proteins and/or polynucleotides of 
the invention are administered in combination with angiogenic proteins. Angiogenic 
proteins that may be administered with the albumin fusion proteins and/or polynucleotides 
of the invention include, but are not limited to, Glioma Derived Growth Factor (GDGF), as 
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disclosed in European Patent Number EP-399816; Platelet Derived Growth Factor-A 
(PDGF-A), as disclosed in European Patent Number EP-682110; Platelet Derived Growth 
Factor-B (PDGF-B), as disclosed in European Patent Number EP-282317; Placental Growth 
Factor (P1GF), as disclosed in International Publication Number WO 92/06194; Placental 
Growth Factor-2 (P1GF-2), as disclosed in Hauser et al., Growth Factors, 4:259-268 (1993); 
Vascular Endothelial Growth Factor (VEGF), as disclosed in International Publication 
Number WO 90/13649; Vascular Endothelial Growth Factor-A (VEGF-A), as disclosed in 
European Patent Number EP-506477; Vascular Endothelial Growth Factor-2 (VEGF-2), as 
disclosed in International Publication Number WO 96/39515; Vascular Endothelial Growth 
Factor B (VEGF-3); Vascular Endothelial Growth Factor B-186 (VEGF-B186), as disclosed 
in International Publication Number WO 96/26736; Vascular Endothelial Growth Factor-D 
(VEGF-D), as disclosed in International Publication Number WO 98/02543; Vascular 
Endothelial Growth Factor-D (VEGF-D), as disclosed in International Publication Number 
WO 98/07832; and Vascular Endothelial Growth Factor-E (VEGF-E), as disclosed in 
German Patent Number DEI 9639601. The above mentioned references are herein 
incorporated by reference in their entireties. 

In an additional embodiment, the albumin fusion proteins and/or polynucleotides of 
the invention are administered in combination with Fibroblast Growth Factors. Fibroblast 
Growth Factors that may be administered with the albumin fusion proteins and/or 
polynucleotides of the invention include, but are not limited to, FGF-1, FGF-2, FGF-3, 
FGF-4, FGF-5, FGF-6, FGF-7, FGF-8, FGF-9, FGF-10, FGF-1 1, FGF-12, FGF-13, FGF- 
14,andFGF-15. 

In an additional embodiment, the albumin fusion proteins and/or polynucleotides of 
the invention are administered in combination with hematopoietic growth factors. 
Hematopoietic growth factors that may be administered with the albumin fusion proteins 
and/or polynucleotides of the invention include, but aire not limited to, granulocyte 
macrophage colony stimulating factor (GM-CSF) (sargramostim, LEUKINE™, 
PROKINE™), granulocyte colony stimulating factor (G-CSF) (filgrastim, NEUPOGEN™), 
macrophage colony stimulating factor (M-CSF, CSF-1) erythropoietin (epoetin alfa, 
EPOGEN™, PROCRIT™), stem cell factor (SCF, c-kit ligand, steel factor), megakaryocyte 
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colony stimulating factor, PIXY321 (a GMCSF/IL-3 fusion protein), interleukins, especially 
any one or more of IL-1 through IL-12, interferon-gamma, or thrombopoietin. 

In certain embodiments, albumin fusion proteins and/or polynucleotides of the 
present invention are administered in combination with adrenergic blockers, such as, for 
example, acebutolol, atenolol, betaxolol, bisoprolol, carteolol, labetalol, metoprolol, 
nadolol, oxprenolol, penbutolol, pindolol, propranolol, sotalol, and timolol. 

In another embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with an antiarrhythmic drug (e.g., adenosine, 
amidoarone, bretylium, digitalis, digoxin, digitoxin, diliazem, disopyramide, esmolol, 
flecainide, lidocaine, mexiletine, moricizine, phenytoin, procainamide, N-acetyl 
procainamide, propafenone, propranolol, quinidine, sotalol, tocainide, and verapamil). 

In another embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with diuretic agents, such as carbonic anhydrase- 
inhibiting agents (e.g., acetazolamide, dichlorphenamide, and methazolamide), osmotic 
diuretics (.e.g., glycerin, isosorbide, mannitol, and urea), diuretics that inhibit Na + -K + -2CI" 
symport (e.g., furosemide, ' bumetanide, azosemide, piretanide, tripamide, ethacrynic acid, 
muzolimine, and torsemide), thiazide and thiazide-like diuretics (e.g., bendroflumethiazide, 
benzthiazide, chlorothiazide, hydrochlorothiazide, hydroflumethiazide, methyclothiazide, 
polythiazide, trichormethiazide, chlorthahdone, indapamide, metolazone, and 
quinethazone), potassium sparing diuretics (e.g., amiloride and triamterene), and 
mineralcorticoid receptor antagonists (e.g., spironolactone, canrenone, and potassium 
canrenoate). 

In one embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with treatments for endocrine and/or hormone 
imbalance disorders. Treatments for endocrine and/or hormone imbalance disorders include, 
but are not limited to, 127 I, radioactive isotopes of iodine such as 131 I and 123 I; recombinant 
growth hormone, such as HUMATROPE™ (recombinant somatropin); growth hormone 
analogs such as PROTROPIN™ (somatrem); dopamine agonists such as PARLODEL™ 
(bromocriptine); somatostatin analogs such as SANDOSTATIN™ (octreotide); 
gonadotropin preparations such as PREGNYL™, A.P.L.™ and PROFASI™ (chorionic 
gonadotropin (CG)), PERGONAL™ (menotropins), and METRODIN™ (urofollitropin 
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(uFSH)); synthetic human gonadotropin releasing hormone preparations such as 
FACTREL™ and LUTREPULSE™ (gonadorelin hydrochloride); synthetic gonadotropin 
agonists such as LUPRON™ (leuprolide acetate), SUPPRELIN™ (histrelin acetate), 
SYNAREL™ (nafarelin acetate), and ZOLADEX™ (goserelin acetate); synthetic 
preparations of thyrotropin-reieasing hormone such as RELEFACT TRH™ and 
THYPINONE™ (protirelin); recombinant human TSH such as THYROGEN™; synthetic 
preparations of the sodium salts of the natural isomers of thyroid hormones such as L-T 4 ™, 
SYNTHROID™ and LEVOTHROID™ (levothyroxine sodium), L-T 3 ™, CYTOMEL™ and 
TRIO STAT™ (liothyroine sodium), and THYROLAR™ (liotrix); antithyroid compounds 
such as 6-M-propylthiouracil (propylthiouracil), l-memyl-2-mercaptoimidazole and 
TAPAZOLE™ (methimazole), NEO-MERCAZOLE™ (carbimazole); beta-adrenergic 
receptor antagonists such as propranolol and esmolol; Ca 2+ channel blockers; 
dexamethasone and iodinated radiological contrast agents such as TELEPAQUE™ 
(iopanoic acid) and ORAGRAFIN™ (sodium ipodate). 

Additional treatments for endocrine and/or hormone imbalance disorders include, 
but are not limited to, estrogens or congugated estrogens such as ESTRACE™ (estradiol), 
ESTINYL™ (ethinyl estradiol), PREMARIN™, ESTRATAB™, ORTHO-EST™, OGEN™ 
and estropipate (estrone), ESTROVIS™ (quinestrol), ESTRADERM™ (estradiol), 
DELESTROGEN™ and VALERGEN™ (estradiol valerate), DEPO-ESTRADIOL 
CYPIONATE™ and ESTROJECT LA™ (estradiol cypionate); antiestrogens such as 
NOLVADEX™ (tamoxifen), SEROPHENE™ and CLOMID™ (clomiphene); progestins 
such as DURALUTIN™ (hydroxyprogesterone caproate), MP A™ and DEPO-PROVERA™ 
(medroxyprogesterone acetate), PROVERA™ and CYCRIN™ (MPA), MEGACE™ 
(megestrol acetate), NORLUTIN™ (norethindrone), and NORLUTATE™ and 
AYGESTIN™ (norethindrone acetate); progesterone implants such as NORPLANT 
SYSTEM™ (subdermal implants of norgestrel); antiprogestins such as RU 486™ 
(mifepristone); hormonal contraceptives such as ENOVID™ (norethynodrel plus mestranol), 
PROGESTASERT™ intrauterine device that releases progesterone), LOESTRIN™, 
BREVICON™, MODICON™, GENORA™, NELONA™, NORINYL™, OVACON-35™ 
and OVACON-50™ (ethinyl estradioVnorethmdrone), LEVLEN™, NORDETTE™, TRI- 
LEVLEN™ and TRIPHASIL-21™ (ethinyl estradiol/levonorgestrel) LO/OVRAL™ and 
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OVRAL™ (ethinyl estradiol/norgestrel), DEMULEN™ (ethinyl estradiol/ethynodiol 
diacetate), NORINYL™, ORTHO-NOVUM™, NORETHIN™, GENORA™. and 
NELOVA™ (norethindrone/mestranol), DESOGEN™ and ORTHO-CEPT™ (ethinyl 
estradiol/desogestrel), ORTHO-CYCLEN™ and ORTHO-TRICYCLEN™ (ethinyl 
estradiol/norgestimate), MICRONOR™ and NOR-QD™ (norethindrone), and OVRETTE™ 
(norgestrel). 

Additional treatments for endocrine and/or hormone imbalance disorders include, 
but are not limited to, testosterone esters such as methenolone acetate and testosterone 
undecanoate; parenteral and oral androgens such as TESTOJECT-50™ (testosterone), 
TESTEX™ (testosterone propionate), DELATESTRYL™ (testosterone enanthate), DBPO- 
TESTOSTERONE™ (testosterone cypionate), DAN OCR1NE™ (danazol), HALOTESTIN™ 
(fluoxymesterone), ORETON METHYL™, TESTRED™ and VIRILON™ 
(methyltestosterone), and OXANDRIN™ (oxandrolone); testosterone transdermal systems 
such as TESTODERM™; androgen receptor antagonist and 5-alpha-reductase inhibitors 
such as ANDROCUR™ (cyproterone acetate), EULEXIN™ (flutamide), and PROSCAR™ 
(finasteride); adrenocorticotropic hormone preparations such as CORTROSYN™ 
(cosyntropin); adrenocortical steroids and their synthetic analogs such as ACLOVATE™ 
(alclometasone dipropionate), CYCLOCORT™ (amcinonide), BECLOVENT™ and 
VANCERJL™ (beclomethasone dipropionate), CELESTONE™ (betamethasone), 
BENISONE™ and UTICORT™ (betamethasone benzoate), DIPROSONE™ (betamethasone 
dipropionate), CELESTONE PHOSPHATE™ (betamethasone sodium phosphate), 
CELESTONE SOLUSPAN™ (betamethasone sodium phosphate and acetate), BETA- 
VAL™ and VALISONE™ (betamethasone valerate), TEMOVATE™ (clobetasol 
propionate), CLODERM™ (clocortolone pivalate), CORTEF™ and HYDROCORTONE™ 
(Cortisol (hydrocortisone)), HYDROCORTONE ACETATE™ (Cortisol (hydrocortisone) 
acetate), LOCOID™ (Cortisol (hydrocortisone) butyrate), HYDROCORTONE 
PHOSPHATE™ (Cortisol (hydrocortisone) sodium phosphate), A-HYDROCORT™ and 
SOLU CORTEF™ (Cortisol (hydrocortisone) sodium succinate), WESTCORT™ (Cortisol 
(hydrocortisone) valerate), CORTISONE ACETATE™ (cortisone acetate), DESOWEN™ 
and TRIDESILON™ (desonide), TOPICORT™ (desoximetasone), DECADRON™ 
(dexamethasone), DECADRON LA™ (dexamethasone acetate), DECADRON 
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PHOSPHATE™ and HEXADROL PHOSPHATE™ (dexamethasone sodium phosphate), 
FLORONE™ and MAXIFLOR™ (diflorasone diacetate), FLORINEF ACETATE™ 
(fludrocortisone acetate), AEROBID™ and NASALIDE™ (flunisolide), FLUONID™ and 
SYNALAR™ (fluocinolone acetonide), LIDEX™ (fluocinonide), FLUOR-OP™ and FML™ 
(fluorometholone), CORDRAN™ (flurandrenolide), HALOG™ (halcinonide), HMS 
LIZUIFILM™ (medrysone), MEDROL™ (methylprednisolone), DEPO-MEDROL™ and 
MEDROL ACETATE™ (methylprednisone acetate), A-METHAPRED™ and 
SOLUMEDROL,™ (methylprednisolone sodium succinate), ELOCON™ (mometasone 
furoate), HALDRONE™ (paramethasone acetate), DELTA-CORTEF™ (prednisolone), 
ECONOPRED™ (prednisolone acetate), HYDELTRASOL™ (prednisolone sodium 
phosphate), HYDELTRA-T.B A™ (prednisolone tebutate), DELTASONE™ (prednisone), 
ARISTOCORT™ and KENACORT™ (triamcinolone), KENALOG™ (triamcinolone 
acetonide), ARISTOCORT™ and KENACORT DIACETATE™ (triamcinolone diacetate), 
and ARISTOSPAN™ (triamcinolone hexacetonide); inhibitors of biosynthesis and action of 
adrenocortical steroids such as CYTADREN™ (aminoglutethimide), NIZORAL™ 
(ketoconazole), MODRASTANE™ (trilostane), and METOPIRONE™ (metyrapone); 
bovine, porcine or human insulin or mixtures thereof; insulin analogs; recombinant human 
insulin such as HUMULIN™ and NOVOLIN™; oral hypoglycemic agents such as 
ORAMIDE™ and ORTNASE™ (tolbutamide), DIABINESE™ (chlorpropamide), 
TOLAMIDE™ and TOLINASE™ (tolazamide), DYMELOR™ , (acetohexamide), 
glibenclamide, MICRONASE™, DIBETA™ and GLYNASE™ (glyburide), 
GLUCOTROL™ (glipizide), and DIAMICRON™ (gliclazide), GLUCOPHAGE™ 
(metformin), ciglitazone, pioglitazone, and alpha-glucosidase inhibitors; bovine or porcine 
glucagon; somatostatins such as SANDOSTATIN™ (octreotide); and diazoxides such as 
PROGLYCEM™ (diazoxide). 

In one embodiment, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with treatments for uterine motility disorders. 
Treatments for uterine motility disorders include, but are not limited to, estrogen drugs such 
as conjugated estrogens (e.g., PREMARIN® and ESTRATAB®), estradiols (e.g., 
CLIMARA® and ALORA®), estropipate, and chlorotxianisene; progestin drugs (e.g., 
AMEN® (medroxyprogesterone), MICRONOR® (norethidrone acetate), PROMETRIUM® 
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progesterone, and megestrol acetate); and estrogen/progesterone combination therapies such 
as, for example, conjugated estrogens/medroxyprogesterone (e.g., PREMPRO™ and 
PREMPHASE®) and norethindrone acetate/ethinyl estsradiol (e.g., FEMHRT™). 

In an additional embodiment, the albumin fusion proteins and/or polynucleotides of 
the invention are administered in combination with drugs effective in treating iron 
deficiency and hypochromic anemias, including but not limited to, ferrous sulfate (iron 
sulfate, FEOSOL™), ferrous fumarate (e.g., FEOSTAT™), ferrous gluconate (e.g., 
FERGON™), polysaccharide-iron complex (e.g., NIFEREX™), iron dextran injection (e.g., 
INFED™), cupric sulfate, pyroxidine, riboflavin, Vitamin B, 2 , cyancobalamin injection 
(e.g., REDISOL™, RUBRAMIN PC™), hydroxocobalamin, folic acid (e.g., FOLVETE™), 
leucovorin (folinic acid, 5-CHOH4PteGlu, citrovorum factor) or WELLCOVORIN 
(Calcium salt of leucovorin), transferrin or ferritin. 

In certain embodiments, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with agents used to treat psychiatric disorders. 
Psychiatric drugs that may be administered with the albumin fusion proteins and/or 
polynucleotides of the invention include, but are not limited to, antipsychotic agents (e.g., 
chlorpromazine, chlorprothixene, clozapine, fluphenazine, haloperidol, loxapine, 
mesoridazine, molindone, olanzapine, perphenazine, pimozide, quetiapine, risperidone, 
thioridazine, thiothixene, Irifluoperazine, and triflupromazine), antimanic agents (e.g., 
oarbamazepine, divalproex sodium, lithium carbonate, and lithium citrate), antidepressants 
(e.g., amitriptyline, amoxapine, bupropion, citalopram, clomipramine, desipramine, 
doxepin, fluvoxamine, fluoxetine, imipramine, isocarboxazdd, maprotiline, mirtazapine, 
nefazodone, nortriptyline, paroxetine, phenelzine, protriptylitie, sertraline, tranylcypromine, 
trazodone, trimipramine, and venlafaxine), antianxiety agents (e.g., alprazolam, buspirone, 
chlordiazepoxide, clorazepate, diazepam, halazepam, lorazepam, oxazepam, and prazepam), 
and stimulants (e.g., d-amphetamine, methylphenidate, and pemoline). 

In other embodiments, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with agents used to treat neurological disorders. 
Neurological agents that may be administered with the albumin fusion proteins and/or 
polynucleotides of the invention include, but are not limited to, antiepileptic agents (e.g., 
carbamazepine, clonazepam, ethosuximide, phenobarbital, phenytoin, primidone, valproic 
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acid, divalproex sodium, felbamate, gabapentin, lamotrigine, levetiracetam, oxcarbazepine, 
tiagabine, topiramate, zonisamide, diazepam, lorazepam, and clonazepam), antiparkinsonian 
agents (e.g., levodopa/carbidopa, selegiline, amantidine, bromocriptine, pergolide, 
ropinirole, pramipexole, benztropine; biperiden; ethopropazine; procyelidine; 
trihexyphenidyl, tolcapone), and ALS therapeutics (e.g. riluzole). 

In another embodiment, albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with vasodilating agents and/or calcium channel 
blocking agents. Vasodilating agents that may be administered with the albumin fusion 
proteins and/or polynucleotides of the invention include, but are not limited to, Angiotensin 
Converting Enzyme (ACE) inhibitors (e.g., papaverine, isoxsuprine, benazepril, captopril, 
cilazapril, enalapril, enalaprilat, fosinopril, lisinopril, moexipril, perindopril, quinapril, 
ramipril, spirapril, trandolapril, and nylidrin), and nitrates (e.g., isosorbide dinitrate, 
isosorbide mononitrate, and nitroglycerin). Examples of calcium channel blocking agents 
that may be administered in combination with the albumin fusion proteins and/or 
polynucleotides of the invention include, but are not limited to amlodipine, bepridil, 
diltiazem, felodipine, fiunarizine, isradipine, nicardipine, nifedipine, nimodipine, and 
verapamil. 

In certain embodiments, the albumin fusion proteins and/or polynucleotides of the 
invention are administered in combination with treatments for gastrointestinal disorders. 
Treatments for gastrointestinal disorders that may be administered with the albumin fusion 
protein and/or polynucleotide of the invention include, but are not limited to, H 2 histamine 
receptor antagonists (e.g., TAGAMET™ (cimetidine), ZANTAC™ (ranitidine), PEPCID™ 
(famotidine), and AXID™ (nizatidine)); inhibitors of IT, K + ATPase (e.g., PREVACID™ 
(lansoprazole) and PRILOSEC™ (omeprazole)); Bismuth compounds (e.g., PEPTO- 
BISMOL™ (bismuth subsalicylate) and DE-NOL™ (bismuth subcitrate)); various antacids; 
sucralfate; prostaglandin analogs (e.g. CYTOTEC™ (misoprostol)); muscarinic cholinergic 
antagonists; laxatives (e.g., surfactant laxatives, stimulant laxatives, saline and osmotic 
laxatives); antidiarrheai agents (e.g., LOMOTIL™ (diphenoxylate), MOTOFEN™ 
(diphenoxin), and IMODIUM™ (loperamide hydrochloride)), synthetic analogs of 
somatostatin such as SANDOSTATIN™ (octreotide), antiemetic agents (e.g., ZOFRAN™ 
(ondansetron), KYTRIL™ (granisetron hydrochloride), tropisetron, dolasetron, 
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metoclopramide, chlorpromazine, perphenazine, prochlorperazine, promethazine, 
thiethylperazine, triflupromazine, domperidone, haloperidol, droperidol, 
trimethobenzamide, dexamethasone, methylprednisolone, dronabinol, and nabilone); D2 
antagonists (e.g., metoclopramide, trimethobenzamide and clilorpromazine) ; bile salts; 
chenodeoxycholic acid; ursodeoxycholic acid; and pancreatic enzyme preparations such, as 
pancreatin and pancrelipase. 

In additional embodiments, the albumin fusion proteins and/or polynucleotides of 
the invention are administered in combination with other therapeutic or prophylactic 
regimens, such as, for example, radiation therapy. 

The invention also provides a pharmaceutical pack or kit comprising one or more 
containers filled with, one or more of the ingredients of the pharmaceutical compositions 
comprising albumin, fusion proteins of the invention. Optionally associated with such 
containers) can be a notice in the form prescribed by a governmental agency regulating the 
manufacture, use or sale of pharmaceuticals or biological products, which notice reflects 
approval by the agency of manufacture, use or sale for human administration. 

Gene Therapy 

Constructs encoding albumin fusion proteins of the invention can be used as a part 
of a gene therapy protocol to deliver therapeutically effective doses of the albumin fusion 
protein. A preferred approach for in vivo introduction of nucleic acid into a cell is by use of 
a viral vector containing nucleic acid, encoding an albumin fusion protein of the invention. 
Infection of cells with a viral vector has the advantage that a large proportion of the targeted 
cells can receive the nucleic acid. Additionally, molecules encoded within the viral vector, 
e.g., by a cDNA contained in the viral vector, are expressed efficiently in cells which have 
taken up viral vector nucleic acid. 

Retrovirus vectors and adeno-associated virus vectors can be used as a recombinant 
gene delivery system for the transfer of exogenous nucleic acid molecules encoding albumin 
fusion proteins in vivo. These vectors provide efficient delivery of nucleic acids into cells, 
and the transferred nucleic acids are stably integrated into the chromosomal DNA of the 
host. The development of specialized cell lines (termed "packaging cells") which produce 
only replication-defective retroviruses has increased the utility of retroviruses for gene 
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therapy, and defective retroviruses are characterized for use in gene transfer for gene therapy 
purposes (for a review see Miller, A.D. (1990) Blood 76:27 1). A replication defective 
retrovirus can be packaged into virions which can be used to infect a target cell through the 
use of a helper virus by standard techniques. Protocols for producing recombinant 
retroviruses and for infecting cells in vitro or in vivo with such viruses can be found in 
Current Protocols in Molecular Biology, Ausubel, F.M. et aL, (eds.) Greene Publishing 
Associates, (1989), Sections 9.10-9.14 and other standard laboratory manuals. 

Another viral gene delivery system useful in the present invention uses 
adenovirus-derived vectors. The genome of an adenovirus can be manipulated such that it 
encodes and expresses a gene product of interest but is inactivated in terms of its ability to 
replicate in a normal lytic viral life cycle. See, for example, Berkner et aL, BioTechniques 
6:616 (1988); Rosenfeld et aL, Science 252:431-434 (1991); and Rosenfeld et al„ Cell 
68:143-155 (1992). Suitable adenoviral vectors derived from the adenovirus strain Ad type 
5 dl324 or other strains of adenovirus (e.g., Ad2, Ad3, Ad7 etc.) are known to those skilled 
in the art. Recombinant adenoviruses can be advantageous in certain circumstances in that 
they are not capable of infecting nondividing cells and can be used to infect a wide variety 
of cell types, including epithelial cells (Rosenfeld et aL, (1992) cited supra). Furthermore, 
the virus particle is relatively stable and amenable to purification and concentration, and as 
above, can be modified so as to affect the spectrum of infectivity. Additionally, introduced 
adenoviral DNA (and foreign DNA contained therein) is not integrated into the genome of a 
host cell but remains episomal, thereby avoiding potential problems that can occur as a 
result of insertional mutagenesis in situations where introduced DNA becomes integrated 
into the host genome (e.g., retroviral DNA). Moreover, the carrying capacity of the 
adenoviral genome for foreign DNA is large (up to 8 kilobases) relative to other gene 
delivery vectors (Berkner et aL, cited supra; Haj-Ahmand et aL, J. Virol. 57:267 (1986)). 

In another embodiment, non-viral gene delivery systems of the present invention 
rely on endocytic pathways for the uptake of the subject nucleotide molecule by the targeted 
cell. Exemplary gene delivery systems of this type include liposomal derived systems, 
poly-lysine conjugates, and artificial viral envelopes. In a representative embodiment, a 
nucleic acid molecule encoding an albumin fusion protein of the invention can be entrapped 
in liposomes bearing positive charges on their surface (e.g., lipofectins) and (optionally) 
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which are tagged with antibodies against cell surface antigens of the target tissue (Mizuno et 
al. (1992) No Shinkei Geka 20:547-5 5 1; PCT publication W091/06309; Japanese patent 
application 1047381; and European patent publication EP-A-43075). 

Gene delivery systems for a gene encoding an albumin fusion protein of the 
invention can be introduced into a patient by any of a number of methods. For instance, a 
pharmaceutical preparation of the gene delivery system can be introduced systemically, e.g. 
by intravenous injection, and specific transduction of the protein in the target cells occurs 
predominantly from specificity of transfection provided by the gene delivery vehicle,, 
cell-type or tissue-type expression due to the transcriptional regulatory sequences 
controlling expression of the receptor gene, or a combination thereof. In other 
embodiments, initial delivery of the recombinant gene is more limited with introduction into 
the animal being quite localized. For example, the gene delivery vehicle can be introduced 
by catheter (see U.S. Patent 5,328,470) or by Stereotactic injection {e.g. Chen et al (1994) 
PNAS 91:3 054-3 05 7). The pharmaceutical preparation of the gene therapy construct can 
consist essentially of the gene delivery system in an acceptable diluent, or can comprise a 
slow release matrix in which the gene delivery vehicle is imbedded. Where the albumin 
fusion protein can be produced intact from recombinant cells, e.g. retroviral vectors, the 
pharmaceutical preparation can comprise one or more cells which produce the albumin 
fusion protein. 

Additional Gene Therapy Methods 

Also encompassed by the invention are gene therapy methods for treating or 
preventing disorders, diseases and conditions. The gene therapy methods relate to the 
introduction of nucleic acid (DNA, RNA and antisense DNA or RNA) sequences into an 
animal to achieve expression of an albumin fusion protein of the invention. This method 
requires a polynucleotide which codes for an albumin fusion protein of the present invention 
operatively linked to a promoter and any other genetic elements necessary for the expression 
of the fusion protein by the target tissue. Such gene therapy and delivery techniques are 
known in the art, see, for example, WO90/1 1092, which is herein incorporated by reference. 

Thus, for example, cells from a patient may be engineered with a polynucleotide 
(DNA or RNA) comprising a promoter operably linked to a polynucleotide encoding an 
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albumin fusion protein of the present invention ex vivo, with the engineered cells then 
being provided to a patient to be treated with the fusion protein of the present invention. 
Such methods are well-known in the art. For example, see Belldegrun, A., et al., J. Natl. 
Cancer Inst. 85: 207-216 (1993); Ferrantini, M. et al., Cancer Research 53: 1107-1112 
(1993); Ferrantini, M. et al., J. Immunology 153: 4604-4615 (1994); Kaido, T., et al., Int. J. 
Cancer 60: 221-229 (1995); Ogura, H., et al., Cancer Research 50: 5102-5106 (1990); 
Santodonato, L., et al., Human Gene Therapy 7:1-10 (1996); Santodonato, L., et al., Gene 
Therapy 4:1246-1255 (1997); and Zhang, J.-F. et al., Cancer Gene Therapy 3: 31-38 
(1996)), which are herein incorporated by reference. In one embodiment, the cells which 
are engineered are arterial cells. The arterial cells may be reintroduced into the patient 
through direct injection to the artery, the tissues surrounding the artery, or through catheter 
injection. 

As discussed in more detail below, the polynucleotide constructs can be delivered 
by any method that delivers injectable materials to the cells of an animal, such as, injection 
into the interstitial space of tissues (heart, muscle, skin, lung, liver, and the like). The 
polynucleotide constructs may be delivered in a pharmaceutically acceptable liquid or 
aqueous carrier. 

In one embodiment, polynucleotides encoding the albumin fusion proteins of the 
present invention is delivered as a naked polynucleotide. The term "naked" polynucleotide, 
DNA or RNA refers to sequences that are free from any delivery vehicle that acts to assist, 
promote or facilitate entry into the cell, including viral sequences, viral particles, liposome 
formulations, lipofectin or precipitating agents and the like. However, polynucleotides 
encoding the albumin fusion proteins of the present invention can also be delivered in 
liposome formulations and lipofectin formulations and the like can be prepared by methods 
well known to those skilled in the art. Such methods are described, for example, in U.S. 
Patent Nos. 5,593,972, 5,589,466, and 5,580,859, which are herein incorporated by 
reference. 

The polynucleotide vector constructs used in the gene therapy method are preferably 
constructs that will not integrate into the host genome nor will they contain sequences that 
allow for replication. Appropriate vectors include pWLNEO, pSV2CAT, pOG44, pXTl 
and pSG available from Stratagene; pSVK3, pBPV, pMSG and pSVL available from 
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Pharmacia; and pEFl/V5, pcDNA3.1, and pRc/CMV2 available from Invitrogen. Other 
suitable vectors will be readily apparent to the skilled artisan. 

Any strong promoter known to those skilled in the art can be used for driving the 
expression of the polynucleotide sequence. Suitable promoters include adenoviral 
promoters, such as the adenoviral major late promoter; or heterologous promoters, such as 
the cytomegalovirus (CMV) promoter; the respiratory syncytial virus (RSV) promoter; 
inducible promoters, such as the MMT promoter, the metallothionein promoter; heat shock 
promoters; the albumin promoter; the ApoAI promoter; human globin promoters; viral 
thymidine kinase promoters," such as the Herpes Simplex thymidine kinase promoter; 
retroviral LTRs; the b-actin promoter; and human growth hormone promoters. The 
promoter also may be the native promoter for the gene corresponding to the Therapeutic 
protein portion of the albumin fusion proteins of the invention. 

Unlike other gene therapy techniques, one major advantage of introducing naked 
nucleic acid sequences into target cells is the transitory nature of the polynucleotide 
synthesis in the cells. Studies have shown that non-replicating DNA sequences can be 
introduced into cells to provide production of the desired polypeptide for periods of up to 
six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues 
within the an animal, including of muscle, skin, brain, lung, liver, spleen, bone marrow, 
thymus, heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, 
intestine, testis, ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. 
Interstitial space of the tissues comprises the intercellular, fluid, mucopolysaccharide matrix 
among the reticular fibers of organ tissues, elastic fibers in the walls of vessels or chambers, 
collagen fibers of fibrous tissues, or that same matrix within connective tissue ensheathing 
muscle cells or in the lacunae of bone. It is similarly the space occupied by the plasma of the 
circulation and the lymph fluid of the lymphatic channels. Delivery to the interstitial space 
of muscle tissue is preferred for the reasons discussed below. They may be conveniently 
delivered by injection into the tissues comprising these cells. They are preferably delivered 
to and expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated cells, 
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such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells are 
particularly competent in their ability to take up and express polynucleotides. 

For the naked nucleic acid sequence injection, an effective dosage amount of DNA 
or RNA will be in the range of from about 0.05 mg/kg body weight to about 50 mg/kg body 
weight. Preferably trie dosage will be from about 0.005 mg/kg to about 20 mg/kg and more 
preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary 
skill will appreciate, this dosage will vary according to the tissue site of injection. The 
appropriate and effective dosage of nucleic acid sequence can readily be determined by 
those of ordinary skill in the art and may depend on the condition being treated and the 
route of administration. 

The preferred route of adrninistration is by the parenteral route of injection into the 
interstitial space of tissues. However, other parenteral routes may also be used, such as, 
inhalation of an aerosol formulation particularly for delivery to lungs or bronchial tissues, 
throat or mucous membranes of the nose. In addition, naked DNA constructs can be 
delivered to arteries during angioplasty by the catheter used in the procedure. 

The naked polynucleotides are delivered by any method known in the art, including, 
but not limited to, direct needle injection at the delivery site, intravenous injection, topical 
adrninistration, catheter infusion, and so-called " gene guns" . These delivery methods are 
known in the art. 

The constructs may also be delivered with delivery vehicles such as viral sequences, 
viral particles, liposome formulations, lipofectin, precipitating agents, etc. Such methods of 
delivery are known in the art. 

In .certain embodiments, the polynucleotide constructs are complexed in a liposome 
preparation. Liposomal preparations for use in the instant invention include cationic 
(positively charged), anionic (negatively charged) and neutral preparations. However, 
cationic liposomes are particularly preferred because a tight charge complex can be formed 
between the cationic liposome and the polyanionic nucleic acid. Cationic liposomes have 
been shown to mediate intracellular delivery of plasmid DNA (Feigner et al., Proc. Natl. 
Acad. Sci. USA (1987) 84:7413-7416, which is herein incorporated by reference); mRNA 
(Malone et al., Proc. Natl. Acad. Sci. USA (1989) 86:6077-6081, which is herein 
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incorporated by reference); and purified transcription factors (Debs et aL, J. Biol. Chem. 
(1990) 265:10189-10192, which is herein incorporated by reference), in functional form. 

Cationic liposomes are readily available. For example, 
N[l-2,3-dioleyloxy)propyl]-N,N,N-triemylammonium (DOTMA) liposomes are particularly 
useful and are available under the trademark Lipofectin, from GIBCO BRL, Grand Island, 
N.Y. (See, also, Feigner et aL, Proc. Natl Acad. Sci. USA (1987) 84:7413-7416, which is 
herein incorporated by reference). Other commercially available liposomes include 
transfectace (DDAB/DOPE) and DOTAP/DOPE (Boehringer). 

Other cationic liposomes can be prepared from readily available materials using 
techniques well known in the art. See, e.g. PCT Publication No. WO 90/1 1092 (which is 
herein incorporated by reference) for a description of the synthesis of DOTAP (1,2- 
bis(oleoyloxy)-3-(trimethylammonio)propane) liposomes. Preparation of DOTMA 
liposomes is explained in the literature, see, e.g., P. Feigner et aL, Proc. Natl. Acad. Sci. 
USA 84:7413-7417, which is herein incorporated by reference. Similar methods can be 
used to prepare liposomes from other cationic lipid materials. 

Similarly, anionic and neutral liposomes are readily available, such as from Avanti 
Polar Lipids (Birmingham, Ala.), or can be easily prepared using readily available materials. 
Such materials include phosphatidyl, choline, cholesterol, phosphatidyl ethanolamine, 
dioleoylphosphatidyl choline (DOPC), dioleoylphosphatidyl glycerol (DOPG), 
dioleoylphoshatidyl ethanolamine (DOPE), among others. These materials can also be 
mixed with the DOTMA and DOTAP starting materials in appropriate ratios. Methods for 
making liposomes using these materials are well known in the art. 

For example, commercially dioleoylphosphatidyl choline (DOPC), 
dioleoylphosphatidyl glycerol (DOPG), and dioleoylphosphatidyl ethanolamine (DOPE) can 
be used in various combinations to make conventional liposomes, with or without the 
addition of cholesterol. Thus, for example, DOPG7DOPC vesicles can be prepared by drying 
50 mg each of DOPG and DOPC under a stream of nitrogen gas into a sonication vial. The 
sample is placed under a vacuum pump overnight and is hydrated the following day with 
deionized water. The sample is then sonicated for 2 hours in a capped vial, using a Heat 
Systems model 350 sonicator equipped with an inverted cup (bath type) probe at the 
maximum setting while the bath is circulated at 15EC. Alternatively, negatively charged 
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vesicles can be prepared without sonication to produce multilamellar vesicles or by 
extrusion through nucleopore membranes to produce unilamellar vesicles of discrete size . 
Other methods are known and available to those of skill in the art. 

The liposomes can comprise multilamellar vesicles (MLVs), small unilamellar 
vesicles (SUVs), or large unilamellar vesicles (LUVs), with SUVs being preferred. The 
various liposome-nucleic acid complexes are prepared using methods well known in the art. 
See, e.g., Straubinger et al., Methods of Immunology (1983), 101:512-527, which is herein 
incorporated by reference. For example, MLVs containing nucleic acid can be prepared by 
depositing a thin film of phospholipid on the walls of a glass tube and subsequently 
hydrating with a solution of the material to be encapsulated. SUVs are prepared by extended 
sonication of MLVs to produce a homogeneous population of unilamellar liposomes. The 
material to be entrapped is added to a suspension of preformed MLVs and then sonicated. 
When using liposomes containing cationic lipids, the dried lipid film is resuspended in an 
appropriate solution such as sterile water or an isotonic buffer solution such as 10 mM 
Tris/NaCl, sonicated, and then the preformed liposomes are mixed directly with the DNA. 
The liposome and DNA form a very stable complex due to binding of the positively charged 
liposomes to the cationic DNA. SUVs find use with small nucleic acid fragments. LUVs are 
prepared by a number of methods, well known in the art. Commonly used methods include 
Ca 2+ -EDTA chelation (Papahadjopoulos et al., Biochim. Biophys. Acta (1975) 394:483- 
Wilson et al., Cell 17:77 (1979)); ether injection (Deamer, D. and Bangham, A., Biochim! 
Biophys. Acta 443:629 (1976); Ostro et al., Biochem. Biophys. Res. Common. 76:836 
(1977); Fraley et al., Proc. Natl. Acad. Sci. USA 76:3348 (1979)); detergent dialysis 
(Enoch, H. and Strittmatter, P., Proc. Natl. Acad. Sci. USA 76:145 (1979)); and 
reverse-phase evaporation (REV) (Fral ey et al., J. Biol. Chem. 255:1043 1 (1980); Szoka, F. 
and Papahadjopoulos, D., Proc. Natl. Acad. Sci. USA 75:145 (1978); SchaefeJ-Ridder et 
al., Science 215:166 (1982)), which are herein incorporated by reference. 

Generally, the ratio of DNA to liposomes will be from about 10:1 to about 1:10. 
Preferably, the ration will be from about 5:1 to about 1:5. More preferably, the ration will 
be about 3: 1 to about 1 :3 . Still more preferably, the ratio will be about 1:1. 

US. Patent No. 5,676,954 (which is herein incorporated by reference) reports on the 
injection of genetic material, complexed with cationic liposomes carriers, into mice. U.S. 
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Patent Nos. 4,897,355, 4,946,787, 5,049,386, 5,459,127, 5,589,466, 5,693,622, 5,580,859, 
5,703,055, and international publication no. WO 94/9469 (which are herein incorporated by 
reference) provide cationic lipids for use in transfecting DNA into cells and mammals. U.S. 
Patent Nos. 5,589,466, 5,693,622, 5,580,859, 5,703,055, and international publication no. 
WO 94/9469 provide methods for delivering DNA-cationic lipid complexes to mammals. 

In certain embodiments, cells are engineered, ex vivo or in vivo, using a retroviral 
particle containing RNA which comprises a sequence encoding an albumin fusion protein 
of the present invention. Retroviruses from which the retroviral plasmid vectors may be 
derived include, but are not limited to, Moloney Murine Leukemia Virus, spleen necrosis 
m virus, Rous sarcoma Virus, Harvey Sarcoma Virus, avian leukosis virus, gibbon ape 

Dj leukemia virus, human immunodeficiency virus, Myeloproliferative Sarcoma Virus, and 

•tj mammary tumor virus. 

•Jj The retroviral plasmid vector is employed to transduce packaging cell lines to form 

M producer cell lines. Examples of packaging cells which may be transfected include, but are 

3 not limited to, the PE501, PA317, R-2, R-AM, PA12, T19-14X, VT-19-17-H2, RCRE, 

;| RCRIP, GP+E-86, GP+envAml2, and DAN cell lines as described in Miller, Human Gene 

<4 Therapy 1:5-14 (1990), which is incorporated herein by reference in its entirety. The vector 

; jj may transduce the packaging cells through any means known in the art. Such means 

include, but are not limited to, electroporation, the use of liposomes, and CaP0 4 
precipitation. In one alternative, the retroviral plasmid vector may be encapsulated into a 
liposome, or coupled to a lipid, and then administered to a host. 

The producer cell line generates infectious retroviral vector particles which include 
polynucleotide encoding an albumin fusion protein of the present invention. Such 
retroviral vector particles then may be employed, to transduce eukaryotic cells, either in 
vitro or in vivo. The transduced eukaryotic cells will express a fusion protin of the present 
invention. 

In certain other embodiments, cells are engineered, ex vivo or in vivo, with 
polynucleotide contained in an adenovirus vector. Adenovirus can be manipulated such that 
it encodes and expresses fusion protein of the present invention, and at the same time is 
inactivated in terms of its ability to replicate in a normal lytic viral life cycle. Adenovirus 
expression is achieved without integration of the viral DNA into the host cell chromosome, 
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thereby alleviating concerns about insertion! mutagenesis. Furthermore, adenoviruses have 
been used as live enteric vaccines for many years with an excellent safety profile (Schwartz 
et al. Am. Rev. Respir. Dis. 109:233-238 (1974)). Finally, adenovirus mediated gene transfer 
has been demonstrated in a number of instances including transfer of alpha-l -antitrypsin 
and CFTR to the lungs of cotton rats (Rosenfeld, M. A. et al. (1991) Science 252:431-434; 
Rosenfeld et al., (1992) Cell 68:143-155). Furthermore, extensive studies to attempt to 
establish adenovirus as a causative agent irt human cancer were uniformly negative (Green, 
M. et al. (1979) Proc. Natl. Acad. Sci. USA 76:6606). 

Suitable adenoviral vectors useful in die present invention are described, for 
example, in Kozarsky and Wilson, Curr. Opin. Genet. Devel. 3:499-503 (1993); Rosenfeld 
etal., Cell 68:143-155 (1992); Engelhardt etal., Human Genet. Ther. 4:759-769 (1993); 
Yang et al., Nature Genet. 7:362-369 (1994); Wilson et al., Nature 365:691-692 (1993); and 
U.S. Patent No. 5,652,224, which are herein incorporated by reference. For example, the 
adenovirus vector Ad2 is useful and can be grown in human 293 cells. These cells contain 
the El region of adenovirus and constitutively express Ela and Elb, which complement the 
defective adenoviruses by providing the products of the genes deleted from the vector. In 
addition to Ad2, other varieties of adenovirus (e.g., Ad3, Ad5, and Ad7) are also useful in 
the present invention. 

Preferably, the adenoviruses used in the present invention are replication deficient. 
Replication deficient adenoviruses require the aid of a helper virus and/or packaging cell 
line to form infectious particles. The resulting virus is capable of infecting cells and can 
express a polynucleotide of interest which is operably linked to a promoter, but cannot 
replicate in most cells. Replication deficient adenoviruses may be deleted in one or more of 
all or a portion of the following genes: Ela, Elb, E3, E4, E2a, or LI through L5. 

In certain other embodiments, the cells are engineered, ex vivo or in vivo, using an 
adeno-associated virus (AAV). AAVs are naturally occurring defective viruses that require 
helper viruses to produce infectious particles (Muzyczka, N., Curr. Topics in Microbiol. 
Immunol. 158:97 (1992)). It is also one of the few viruses that may integrate its DNA into 
non-dividing cells. Vectors containing as little as 300 base pairs of AAV can be packaged 
and can integrate, but space for exogenous DNA is limited to about 4.5 kb. Methods for 
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producing and using such AAVs are known in the art. See, for example, U.S. Patent Nos. 
5,139,941, 5,173,414, 5,354,678, 5,436,146, 5,474,935, 5,478,745, and 5,589,377. 

For example, an appropriate AAV vector for use in the present invention will 
include all the sequences necessary for DNA replication, encapsidation, and host-cell 
integration. The polynucleotide construct is inserted into the AAV vector using standard 
cloning methods, such as those found in Sambrook et al., Molecular Cloning: A Laboratory- 
Manual, Cold Spring Harbor Press (1989). The recombinant AAV vector is then transfected 
into packaging cells which are infected with a helper virus, using any standard technique, 
including lipofection, electroporation, calcium phosphate precipitation, etc. Appropriate 
helper viruses include adenoviruses, cytomegaloviruses, vaccinia viruses, or herpes viruses. 

Once the packaging cells are transfected and infected, they will produce infectious AAV 
viral particles which contain the polynucleotide construct. These viral particles are then 
used to transduce eukaryotic cells, either ex vivo or in vivo. The transduced cells will 
contain the polynucleotide construct integrated into its genome, and will express a fsuion 
protein of the invention. 

Another method of gene therapy involves operably associating heterologous control 
regions and endogenous polynucleotide sequences (e.g. encoding a polypeptide of the 
present invention) via homologous recombination (see, e.g., U.S. Patent No. 5,641,670, 
issued June 24, 1997; International Publication No. WO 96/29411, published September 
26, 1996; International Publication No. WO 94/12650, published August 4, 1994; Koller et 
al., Proc. Natl. Acad. Sci. USA 86:8932-8935 (1989); and Zijlstra et al., Nature 
342:435-438 (1989), which are herein encorporated by reference. This method involves the 
activation of a gene which is present in the target cells, but which is not normally expressed 
in the cells, or is expressed at a lower level than desired. 

Polynucleotide constructs are made, using standard techniques known in the art, 
which contain the promoter with targeting sequences flanking the promoter. Suitable 
promoters are described herein. The targeting sequence is sufficiently complementary to an 
endogenous sequence to permit homologous recombination of the promoter-targeting 
sequence with the endogenous sequence. The targeting sequence will be sufficiently near 
the 5' end of the desired endogenous polynucleotide sequence so the promoter will be 
operably linked to the endogenous sequence upon homologous recombination. 
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The promoter and the targeting sequences can be amplified using PCR. Preferably, 
the amplified promoter contains distinct restriction enzyme sites on the 5' and 3' ends. 
Preferably, the 3' end of the first targeting sequence contains the same restriction enzyme 
site as the 5* end of the amplified promoter and the 5' end of the second targeting sequence 
contains the same restriction site as the 3' end of the amplified promoter. The amplified 
promoter and targeting sequences are digested and ligated together. 

The promoter-targeting sequence construct is delivered to the cells, either as naked 
polynucleotide, or in conjunction with transfection-facilitating agents, such as liposomes, 
viral sequences, viral particles, whole viruses, lipofection, precipitating agents, etc., 
H described in more detail above. The P promoter-targeting sequence can be delivered by any 

2 method, included direct needle injection, intravenous injection, topical administration, 

catheter infusion, particle accelerators, etc. The methods are described in more detail 

p below. 

C 

-4 The promoter-targeting sequence construct is taken up by cells. Homologous 

g recombination between the construct and the endogenous sequence takes place, such that an 

r endogenous sequence is placed under the control of the promoter. The promoter then drives 

3 

4 the expression of the endogenous sequence. 

a 

p The polynucleotide encoding an albumin fusion protein of the present invention 

may contain a secretory signal sequence that facilitates secretion of the protein. Typically, 
the signal sequence is positioned in the coding region of the polynucleotide to be expressed 
towards or at the 5' end of the coding region. The signal sequence may be homologous or 
heterologous to the polynucleotide of interest and may be homologous or heterologous to 
the cells to be transfected. Additionally, the signal sequence may be chemically synthesized 
using methods known in the art. 

Any mode of administration of any of the above-described polynucleotides 
constructs can be used so long as the mode results in the expression of one or more 
molecules in an amount sufficient to provide a therapeutic effect. This includes direct 
needle injection, systemic injection, catheter infusion, biolistic injectors, particle 
accelerators (i.e., "gene guns"), gelfoam sponge depots, other commercially available depot 
materials, osmotic pumps (e.g., Alza minipumps), oral or suppositorial solid (tablet or pill) 
pharmaceutical formulations, and decanting or topical applications during surgery. For 
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example, direct injection of naked calcium phosphate-precipitated plasmid into rat liver and 
rat spleen or a protein-coated plasmid into the portal vein has resulted in gene expression of 
the foreign gene in the rat livers (Kaneda et al., Science 243:375 (1989)). 

A preferred method of local administration is by direct injection. Preferably, an 
alburnin fusion protein of the present invention complexed with a delivery vehicle is 
administered by direct injection into or locally within the area of arteries. Administration of 
a composition locally within the area of arteries refers to injecting the composition 
centimeters and preferably, millimeters within arteries. 

Another method of local administration is to contact a polynucleotide construct of 
the present invention in or around a surgical wound. For example, a patient can undergo 
surgery and the polynucleotide construct can be coated on the surface of tissue inside the 
wound or the construct can be injected into areas of tissue inside the wound. 

Therapeutic compositions useful in systemic administration, include fusion proteins 
of the present invention complexed to a targeted delivery vehicle of the present invention. 
Suitable delivery vehicles for use with systemic administration comprise liposomes 
comprising ligands for targeting the vehicle to a particular site. In specific embodiments, 
suitable delivery vehicles for use with systemic administration comprise liposomes 
comprising albumin fusion proteins of the invention for targeting the vehicle to a particular 
site. 

Preferred methods of systemic administration, include intravenous injection, aerosol, 
oral and percutaneous (topical) delivery. Intravenous injections can be performed using 
methods standard in the art. Aerosol delivery can also be performed using methods standard 
in the art (see, for example, Stribling et al., Proc. Natl. Acad. Sci. USA 189:11277-11281, 
1992, which is incorporated herein by reference). Oral delivery can be performed by 
complexing a polynucleotide construct of the present invention to a carrier capable of 
withstanding degradation by digestive enzymes in the gut of an animal. Examples of such 
carriers, include plastic capsules or tablets, such as those known in the art. Topical, delivery 
can be performed by mixing a polynucleotide construct of the present invention with a 
lipophilic reagent (e.g., DMSO) that is capable of passing into the skin. 

Determining an effective amount of substance to be delivered can depend upon a 
number of factors including, for example, the chemical structure and biological activity of 
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the substance, the age and weight of the animal, the precise condition requiring treatment 
and its severity, and the route of administration. The frequency of treatments depends upon 
a number of factors, such as the amount of polynucleotide constructs administered per dose, 
as well as the health and history of the subject. The precise amount, number of doses, and 
timing of doses will be determined by the attending physician or veterinarian. 

Albumin fusion proteins of the present invention can be administered to any animal, 
preferably to mammals and birds. Preferred mammals include humans, dogs, cats, mice, 
rats, rabbits sheep, cattle, horses and pigs, with humans being particularly preferred. 

Biological Activities 

Albumin fusion proteins and/or polynucleotides encoding albumin fusion proteins of 
the present invention, can be used in assays to test for one or more biological activities. If 
an albumin fusion protein and/or polynucleotide exhibits an activity in a particular assay, it 
is likely that the Therapeutic protein corresponding to the fusion portein may be involved in 
the diseases associated with the biological activity. Thus, the fusion protein could be used 
to treat the associated disease. 

Members of the secreted family of proteins are believed to be involved in biological 
activities associated with, for example, cellular signaling. Accordingly, albumin fusion 
proteins of the invention and polynucleotides encoding these protiens, may be used in 
diagnosis, prognosis, prevention and/or treatment of diseases and/or disorders associated 
with aberrant activity of secreted polypeptides. 

In a preferred embodiment, albumin fusion proteins of the invention comprising a 
Therapeutic protein portion corresponding to EPO, immunoglobulins, hirudin, applaggin, 
serum cholinesterase, alpha- 1 antitrypsin, aprotinin, and coagulation factors in both pre and 
active forms (e.g., including, but not limited to, von Willebrand factor, fibrinogen, factor II, 
factor VII, factor VIIA activated factor, factor VIII, factor IX, factor X, factor XIII, cl 
inactivator, antithrombin III, thrombin and prothrombin, apo-lipoprotein, c-reactive protein, 
and protein C) and/or fragments and/or variants thereof may be used to modulate hemostatic 
(the stopping of bleeding) or thrombolytic (clot dissolving) activity and/or treat, prevent, 
diagnose, prognose, and/or detect blood-related disorders or cardiovascular disorders and/or 
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diseases, disorders or conditions as described under "Blood Related Disorders", "Anti- 
Angiogenesis Activity", and/or "Cardiovascular Disorders" infra. 

In a preferred embodiment, albumin fusion proteins of the invention comprising a 
Therapeutic protein portion corresponding to Interferon alpha, G-CSF, GM-CSF, scatter 
factor, MCP/MCAF, M-CSF and/or fragments and/or variants thereof may be used to treat, 
prevent, diagnose, prognose, and/or detect diseases or disorders of the immune system, or 
diseases, disorders or conditions as described under "Immune Activity", "Infectious 
Disease", and/or "Hyperproliferative Disorders" infra. 

In a preferred embodiment, albumin fusion proteins of the invention comprising a 
Therapeutic protein, portion corresponding to human Growth hormone and/or fragments 
and/or variants thereof may be used to treat, prevent, diagnose, prognose, and/or detect 
disease, disorders and/or conditions related to growth hormone deficiency, including but not 
limited to, Acromegaly, Growth failure, Growth failure and endogenous growth hormone 
replacement, Growth hormone deficiency, Growth failure and growth retardation, Prader- 
Willi syndrome in children 2 years or older, Growth deficiencies, Postmenopausal 
osteoporosis, burns, cachexia, cancer cachexia, dwarfism, metabolic disorders, obesity, renal 
failure, Turner's Syndrome, fibromyalgia, fracture treatment, frailty, or as described under 
"Endocrine Disorders", "Wound Healing and Epithelial Cell Proliferation", and/or 
"Hyperproliferative Disorders" infra. 

In preferred embodiments, fusion proteins of the present invention may be used in 
the diagnosis, prognosis, prevention and/or treatment of diseases and/or disorders relating to 
diseases and disorders of the endocrine system (see, for example, "Endocrine Disorders" 
section below), the nervous system (see, for example, "Neurological Disorders" section 
below), the immune system (see, for example, "Immune Activity" section below), 
respiratory system (see, for example, "Respiratory Disorders" section below), 
cardiovascular system (see, for example, "Cardiovascular Disorders" section below), 
reproductive system (see, for example, "Reproductive System Disorders" section below) 
digestive system (see, for example, " Gastrointestinal Disorders" section below), diseases 
and/or disorders relating to cell proliferation (see, for example, "Hyperproliferative 
Disorders" section below), and/or diseases or disorders relating to the blood (see, for 
example, " Blood-Related Disorders" section below). 
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In preferred embodiments, the present invention encompasses a method of treating a 
disease or disorder listed in the "Preferred Indication Y" column of Table 1 comprising 
administering to a patient in which such treatment, prevention or amelioration is desired an 
albumin fusion protein of the invention that comprises a Therapeutic protein portion 
corresponding to a Therapeutic protein disclosed in the " Therapeutic Protein X" column of 
Table 1 (in the same row as the disease or disorder to be treated is listed in the "Preferred 
Indication Y" column of Table 1) in an amount effective to treat, prevent or ameliorate the 
disease or disorder. 

In certain embodiments, an albumin fusion protein of the present invention may be 
used to diagnose and/or prognose diseases and/or disorders associated with the tissue(s) in 
which, the gene corresponding to the Therapeutic protein portion of the fusion portien of the 
invention is expressed. 

Thus, fusion proteins of the invention and polynucleotides encoding albumin fusion 
proteins of the invention are useful in the diagnosis, detection and/or treatment of diseases 
and/or disorders associated with activities that include, but are not limited to, prohormone 
activation, neurotransmitter activity, cellular signaling, cellular proliferation, cellular 
differentiation, and cell migration. 

More generally, fusion proteins of the invention and polynucleotides encoding 
albumin fusion proteins of the invention may be useful for the diagnosis, prognosis, 
prevention and/or treatment of diseases and/or disorders associated with the following 
systems. 

Immune Activity 

Albumin fusion proteins of the invention and polynucleotides encoding albumin 
fusion proteins of the invention may be useful in treating, preventing, diagnosing and/or 
prognosing diseases, disorders, and/or conditions of the immune system, by, for example, 
activating or inhibiting the proliferation, differentiation, or mobilization (chemotaxis) of 
immune cells. Immune cells develop through a process called hematopoiesis, producing 
myeloid (platelets, red blood cells, neutrophils, and macrophages) and lymphoid (B and T 
lymphocytes) cells from pluripotent stem cells. The etiology of these immune diseases, 
disorders, and/or conditions may be genetic, somatic, such as cancer and some autoimmune 
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diseases, acquired (e.g., by chemotherapy or toxins), or infectious. Moreover, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention can be used as a marker or detector of a particular immune system disease or 
disorder. 

In another embodiment, a fusion protein of the invention and/or polynucleotide 
encoding an albumin fusion protein of the invention, may be used to treat diseases and 
disorders of the immune system and/or to inhibit or enhance an immune response generated 
by ceils associated with the tissue(s) in which the polypeptide of the invention is expressed. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in treating, preventing, diagnosing, and/or 
prognosing immunodeficiencies, including both congenital and acquired 
immunodeficiencies. Examples of B cell immunodeficiencies in which immunoglobulin 
levels B cell function and/or B cell numbers are decreased include: X-linked 
agammaglobulinemia (Bmton's disease), X-linked infantile agammaglobulinemia, X-Iinked 
immunodeficiency with hyper IgM, non X-linked immunodeficiency with hyper IgM, X- 
linked lymphoproliferative syndrome (XLP), agammaglobulinemia including congenital and 
acquired agammaglobulinemia, adult onset agammaglobulinemia, late-onset 
agammaglobulinemia, dysgammaglobulinemia, hypogammaglobulinemia, unspecified 
hypogammaglobulinemia, recessive agammaglobulinemia (Swiss type), Selective IgM 
deficiency, selective IgA deficiency, selective IgG subclass deficiencies, IgG subclass 
deficiency (with or without IgA deficiency), Ig deficiency with increased IgM, IgG and IgA 
deficiency with increased IgM, antibody deficiency with normal or elevated Igs, Ig heavy 
chain deletions, kappa chain deficiency, B cell lymphoproliferative disorder (BLPD), 
common variable immunodeficiency (CVID), common variable immunodeficiency (CVI) 
(acquired), and transient hypogammaglobulinemia of infancy. 

In specific embodiments, ataxia-telangiectasia or conditions associated with ataxia- 
telangiectasia are treated, prevented, diagnosed, and/or prognosing using the, fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention. 

Examples of congenital immunodeficiencies in which T cell and/or B cell function 
and/or number is decreased include, but are not limited to: DiGeorge anomaly, severe 
combined immunodeficiencies (SCID) (including, but not limited to, X-linked SCID, 
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autosomal recessive SCID, adenosine deaminase deficiency, purine nucleoside 
phosphorylase (PNP) deficiency, Class II MHC deficiency (Bare lymphocyte syndrome), 
Wiskott-Aldrich syndrome, and ataxia telangiectasia), thymic hypoplasia, third and fourth 
pharyngeal pouch syndrome, 22qll.2 deletion, chronic mucocutaneous candidiasis, natural 
killer cell deficiency (NK), idiopathic CD4+ T-lymphocytopenia, immunodeficiency with 
predominant T cell defect (unspecified), and unspecified immunodeficiency of cell mediated 
immunity. 

In specific embodiments, DiGeorge anomaly or conditions associated with DiGeorge 
anomaly are treated, prevented, diagnosed, and/or prognosed using fusion proteins of the 
invention and/or polynucleotides encoding dbumin fusion proteins of the invention. 

Other immunodeficiencies that may be treated, prevented, diagnosed, and/or 
prognosed using fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, include, but are not limited to, chronic granulomatous 
disease, Chediak-Higashi syndrome, myeloperoxidase deficiency, leukocyte glucose-6- 
phosphate dehydrogenase deficiency, X-linked lymphoproliferative syndrome (XLP), 
leukocyte adhesion deficiency, complement component deficiencies (including CI, C2, C3, 
C4, C5, C6, C7, C8 and/or C9 deficiencies), reticular dysgenesis, thymic alymphoplasia- 
aplasia, immunodeficiency with thymoma, severe congenital leukopenia, dysplasia with 
immunodeficiency, neonatal neutropenia, short limbed dwarfism, and Nezelof syndrome- 
combined immunodeficiency with Igs. 

In a preferred embodiment, the immunodeficiencies and/or conditions associated 
with the immunodeficiencies recited above are treated, prevented, diagnosed and/or 
prognosed using fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention. 

In a preferred embodiment fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention could be used as an agent to boost 
immunoresponsiveness among immunodeficient individuals. In specific embodiments, 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention could be used as an agent to boost immunoresponsiveness among B cell 
and/or T cell immunodeficient individuals. 
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The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in treating, preventing, diagnosing 
and/or prognosing autoimmune disorders. Many autoimmune disorders result from 
inappropriate recognition of self as foreign material by immune cells. This inappropriate 
recognition results in an immune response leading to the destruction of the host tissue. 
Therefore, the administration of fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention that can inhibit an immune response, 
particularly the proliferation, differentiation, or chemotaxis of T-cells, may be an effective 
therapy in preventing autoimmune disorders. 

Autoimmune diseases or disorders that may be treated, prevented, diagnosed and/or 
prognosed by fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention include, but axe not limited to, one or more of the following: 
systemic lupus erythematosus, rheumatoid arthritis, ankylosing spondylitis, multiple 
sclerosis, autoimmune thyroiditis, Hashimoto's thyroiditis, autoimmune hemolytic anemia, 
hemolytic anemia, thrombocytopenia, autoimmune thrombocytopenia purpura, autoimmune 
neonatal thrombocytopenia, idiopathic thrombocytopenia purpura, purpura (e.g., Henloch- 
Scoenlein purpura), autoimmunocytopenia, Goodpasture's syndrome, Pemphigus vulgaris, 
myasthenia gravis, Grave's disease (hyperthyroidism), and insulin-resistant diabetes 
mellitus. 

Additional disorders that are likely to have an autoimmune component that may be 
treated, prevented, and/or diagnosed with the albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are 
not limited to, type II collagen-induced arthritis, antiphospholipid syndrome, dermatitis, 
allergic encephalomyelitis, myocarditis, relapsing polychondritis, rheumatic heart disease, 
neuritis, uveitis ophthalmia, polyendocrinopathies, Reiter's Disease, Stiff-Man Syndrome, 
autoimmune pulmonary inflammation, autism, Guillain-Barre Syndrome, insulin dependent 
diabetes mellitus, and autoimmune inflammatory eye disorders. 

Additional disorders that are likely to have an autoimmune component that may be 
treated, prevented, diagnosed and/or prognosed with the albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention include, 
but are not limited to, scleroderma with anti-collagen antibodies (often characterized, e.g., 
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by nucleolar and other nuclear antibodies), mixed connective tissue disease (often 
characterized, e.g., by antibodies to extractable nuclear antigens (e.g., ribonucleoprotein)), 
polymyositis (often characterized, e.g., by nonhistone ANA), pernicious anemia (often 
characterized, e.g., by antiparietal cell, microsomes, and intrinsic factor antibodies), 
idiopathic Addison's disease (often characterized, e.g., by humoral and cell-mediated 
adrenal cytotoxicity, infertility (often characterized, e.g., by antispermatozoal antibodies), 
glomerulonephritis (often characterized, e.g., by glomerular basement membrane antibodies 
or immune complexes), bullous pemphigoid (often characterized, e.g., by IgG and 
complement in basement membrane), Sjogren's syndrome (often characterized, e.g., by 
multiple tissue antibodies, and/or a specific nonhistone ANA (SS-B)), diabetes mellitus 
(often characterized, e.g., by cell-mediated and humoral islet cell antibodies), and adrenergic 
drug resistance (including adrenergic drug resistance with asthma or cystic fibrosis) (often 
characterized, e.g., by beta-adrenergic receptor antibodies). 

Additional disorders that may have an autoimmune component that may be treated, 
prevented, diagnosed and/or prognosed with the albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are 
not limited to, chronic active hepatitis (often characterized, e.g., by smooth muscle 
antibodies), primary biliary cirrhosis (often characterized, e.g., by mitochondria antibodies), 
other endocrine gland failure (often characterized, e.g„ by specific tissue antibodies in some 
cases), vitiligo (often characterized, e.g., by melanocyte antibodies), vasculitis (often 
characterized, e.g., by Ig and complement in vessel walls and/or low serum complement), 
post-MI (often characterized, e.g., by myocardial antibodies), cardiotomy syndrome (often 
characterized, e.g., by myocardial antibodies), urticaria (often characterized, e.g., by IgG 
and IgM antibodies to IgE), atopic dermatitis (often characterized, e.g., by IgG and IgM 
antibodies to IgE), asthma (often characterized, e.g., by IgG and IgM antibodies to IgE), and 
many other inflammatory, granulomatous, degenerative, and atrophic disorders. 

In a preferred embodiment, the autoimmune diseases and disorders and/or conditions 
associated with the diseases and disorders recited above are treated, prevented, diagnosed 
and/or prognosed using for example, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention. In a specific preferred embodiment, 
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rheumatoid arthritis is treated, prevented, and/or diagnosed using fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention. 

In another specific preferred embodiment, systemic lupus erythematosus is treated, 
prevented, and/or diagnosed using fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention. In another specific preferred 
embodiment, idiopathic thrombocytopenia purpura is treated, prevented, and/or diagnosed 
using fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention. 

In another specific preferred embodiment IgA nephropathy is treated, prevented, 
and/or diagnosed using fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention. 

In a preferred embodiment, the autoimmune diseases and disorders and/or conditions 
associated with the diseases and disorders recited above are treated, prevented, diagnosed 
and/or prognosed using fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention. 

In preferred embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are used as a immunosuppressive 
agent(s). 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in treating, preventing, prognosing, and/or 
diagnosing diseases, disorders, and/or conditions of hematopoietic cells. Albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention could be used to increase differentiation and proliferation of hematopoietic cells, 
including the pluripotent stem cells, in an effort to treat or prevent those diseases, disorders, 
and/or conditions associated with a decrease in certain (or many) types hematopoietic cells, 
including but not limited to, leukopenia, neutropenia, anemia, and thrombocytopenia. 
Alternatively, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention could be used to increase differentiation and proliferation of 
hematopoietic cells, including the pluripotent stem cells, in an effort to treat or prevent those 
diseases, disorders, and/or conditions associated with an increase in certain (or many) types 
of hematopoietic cells, including but not limited to, histiocytosis. 
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Allergic reactions and conditions, such as asthma (particularly allergic asthma) or 
other respiratory problems, may also be treated, prevented, diagnosed and/or prognosed 
using fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention. Moreover, these molecules can be used to treat, prevent, 
prognose, and/or diagnose anaphylaxis, hypersensitivity to an antigenic molecule, or blood 
group incompatibility. 

Additionally, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, may be used to treat, prevent, diagnose and/or 
prognose IgE-mediated allergic reactions. Such allergic reactions include, but are not 
limited to, asthma, rhinitis, and eczema. In specific embodiments, fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
used to modulate IgE concentrations in vitro or in vivo. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention have uses in the diagnosis, prognosis, prevention, and/or 
treatment of inflammatory conditions. For example, since fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention may inhibit the 
activation, proliferation and/or differentiation of cells involved in an inflammatory response, 
these molecules can be used to prevent and/or treat chronic and acute inflammatory 
conditions. Such inflammatory conditions include, but are not limited to, for example, 
inflammation associated with infection (e.g., septic shock, sepsis, or systemic inflammatory 
response syndrome), ischemia-reperfusion injury, endotoxin lethality, complement- 
mediated hyperacute rejection, nephritis, cytokine or chemokine induced lung injury, 
inflammatory bowel disease, Crohn's disease, over production of cytokines (e.g., TNF or IL- 
1.), respiratory disorders (e.g., asthma and allergy); gastrointestinal disorders (e.g., 
inflammatory bowel disease); cancers (e.g., gastric, ovarian, lung, bladder, liver, and 
breast); CNS disorders (e.g., multiple sclerosis; ischemic brain injury and/oT stroke, 
teaumatic brain injury, neurodegenerative disorders (e.g., Parkinson's disease and 
Alzheimer's disease); AIDS-related dementia; and prion disease); cardiovascular disorders 
(e.g., atherosclerosis, myocarditis, cardiovascular disease, and cardiopulmonary bypass 
complications); as well as many additional diseases, conditions, and disorders that are 
characterized by inflammation (e.g., hepatitis, rheumatoid arthritis, gout, trauma, 
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pancreatitis, sarcoidosis, dermatitis, renal ischemia-reperfusion injury, Grave's disease, 
systemic lupus erythematosus, diabetes mellitus, arid allogenic transplant rejection). 

Because inflammation is a fundamental defense mechanism, inflammatory disorders 
can effect virtually any tissue of the body. Accordingly, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, have uses in the 
treatment of tissue-specific inflammatory disorders, including, but not limited to, 
adrenalitis, alveolitis, angiocholecystitis, appendicitis, balanitis, blepharitis, bronchitis, 
bursitis, carditis, cellulitis, cervicitis, cholecystitis, chorditis, cochlitis, colitis, 
conjunctivitis, cystitis, dermatitis, diverticulitis, encephalitis, endocarditis, esophagitis, 
eustachitis, fibrositis, folliculitis, gastritis, gastroenteritis, gingivitis, glossitis, 
hepatosplenitis, keratitis, labyrinthitis, laryngitis, lymphangitis, mastitis, media otitis, 
meningitis, metritis, mucitis, myocarditis, myosititis, myringitis, nephritis, neuritis, orchitis, 
osteochondritis, otitis, pericarditis, peritendonitis, peritonitis, pharyngitis, phlebitis, 
poliomyelitis, prostatitis, pulpitis, retinitis, rhinitis, salpingitis, scleritis, sclerochoroiditis, 
scrotitis, sinusitis, spondylitis, steatitis, stomatitis, synovitis, syringitis,, tendonitis, 
tonsillitis, urethritis, and vaginitis. 

In specific embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, are useful to diagnose, prognose, 
prevent, and/or treat organ transplant rejections and graft-versus-host disease. Organ 
rejection occurs by host immune cell destruction of the transplanted tissue through an 
immune response. Similarly, an immune response is also involved in GVHD, but, in this 
case, the foreign transplanted immune cells destroy the host tissues. Polypeptides, 
antibodies, or polynucleotides of the invention, and/or agonists or antagonists thereof, that 
inhibit an immune response, particularly the activation, proliferation, differentiation, or 
chemotaxis of T-cells, may be an effective therapy in preventing organ rejection or GVHD. 
In specific embodiments, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, that inhibit an immune response, particularly the 
activation, proliferation, differentiation, or chemotaxis of T-cells, may be an effective 
therapy in preventing experimental allergic and hyperacute xenograft rejection. 

In other embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, are useful to diagnose, prognose, 
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prevent, and/or treat immune complex diseases, including, but not limited to, serum 
sickness, post streptococcal glomerulonephritis, polyarteritis nodosa, and immune complex- 
induced vasculitis. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention can be used to treat, detect, and/or prevent infectious agents. 
For example, by increasing the immune response, particularly increasing the proliferation 
activation and/or differentiation of B and/or T cells, infectious diseases may be treated, 
detected, and/or prevented. The immune response may be increased by either enhancing an 
existing immune response, or by initiating a new immune response. Alternatively, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention may also directly inhibit the infectious agent (refer to section of application listing 
infectious agents, etc), without necessarily eliciting an immune response. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a vaccine 
adjuvant that enhances immune responsiveness to an antigen. In a specific embodiment, 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention are used as an adjuvant to enhance tumor-specific immune 
responses. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an adjuvant 
to enhance anti-viral immune responses. Anti-viral immune responses that may be 
enhanced using the compositions of the invention as an adjuvant, include virus and virus 
associated diseases or symptoms described herein or otherwise known in the art. In specific 
embodiments, the compositions of the invention are used as an adjuvant to enhance an 
immune response to a virus, disease, or symptom selected from the group consisting of: 
AIDS, meningitis, Dengue, EBV, and hepatitis (e.g., hepatitis B). In another specific 
embodiment, the compositions of the invention are used as an adjuvant to enhance an 
immune response to a virus, disease, or symptom selected from the group consisting of: 
HIV/AIDS, respiratory syncytial virus, Dengue, rotavirus, Japanese B encephalitis, 
influenza A and B, parainfluenza, measles, cytomegalovirus, rabies, Junin, Chikungunya, 
Rift Valley Fever, herpes simplex, and yellow fever. 
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In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an adjuvant 
to enhance anti-bacterial or anti-fungal immune responses. Anti-bacterial or anti-fungal 
immune responses that may be enhanced using the compositions of the invention as an 
adjuvant, include bacteria or fungus and bacteria or fungus associated diseases or symptoms 
described herein or otherwise known in the art. In specific embodiments, the compositions 
of the invention are used as an adjuvant to enhance an immune response to a bacteria or 
fungus, disease, or symptom selected from the group consisting of: tetanus, Diphtheria, 
botulism, and meningitis type B . 

In another specific embodiment, the compositions of the invention are used as an 
adjuvant to enhance an immune response to a bacteria or fungus, disease, or symptom 
selected from the group consisting of: Vibrio cholerae, Mycobacterium leprae, Salmonella 
typhi, Salmonella paratyphi, Meisseria meningitidis, Streptococcus pneumoniae, Group B 
streptococcus, Shigella spp., Enterotoxigenic Escherichia coli, Enterohemorrhagic E. coli, 
and Borrelia burgdorferi. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an adjuvant 
to enhance anti-parasitic immune responses. Anti-parasitic immune responses that may be 
enhanced using the compositions of the invention as an adjuvant, include parasite and 
parasite associated diseases or symptoms described herein or otiierwise know* in the art. In 
• specific embodiments, the compositions of the invention are used as an adjuvant to enhance 
an immune response to a parasite. In another specific embodiment, the compositions of the 
invention are used as an adjuvant to enhance an immune response to Plasmodium (malaria) 
or Leishmania. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may also be employed to 
treat infectious diseases including silicosis, sarcoidosis, and idiopathic pulmonary fibrosis; 
for example, by preventing the recruitment and activation of mononuclear phagocytes. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an antigen for 
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the generation of antibodies to inhibit or enhance immune mediated responses against 
polypeptides of the invention. 

In one embodiment, albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are administered to an animal (e.g., 
mouse, rat, rabbit, hamster, guinea pig, pigs, micro-pig, chicken, camel, goat, horse, cow, 
sheep, dog, cat, non-human primate, and human, most preferably human) to boost the 
immune system to produce increased quantities of one or more antibodies (e.g., IgG, IgA, 
IgM, and IgE), to induce higher affinity antibody production and immunoglobulin class 
switching (e.g., IgG, IgA, IgM, and IgE), and/or to increase an immune response. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a stimulator 
of B cell responsiveness to pathogens. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an activator 
of T cells. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent that 
elevates the immune status of an individual prior to their receipt of immunosuppressive 
therapies. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
induce higher affinity antibodies. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
increase serum immunoglobulin concentrations. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
accelerate recovery of immunocompromised individuals. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
boost immunoresponsiveness among aged populations and/or neonates. 
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In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an immune 
system enhancer prior to, during, or after bone marrow transplant and/or other transplants 
(e.g., allogeneic or xenogeneic organ transplantation). With respect to transplantation, 
compositions of the invention may be administered prior to, concomitant with, and/or after 
transplantation. In a specific embodiment, compositions of the invention are administered 
after transplantation, prior to the beginning of recovery of T-cell populations. In another 
specific embodiment, compositions of the invention are first administered after 
transplantation after the beginning of recovery of T cell populations, but prior to full 
recovery of B cell populations. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
boost immunoresponsiveness among individuals having an acquired loss of B cell function. 
Conditions resulting in an acquired loss of B cell function that may be ameliorated or 
treated by aclministering the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include, but are not limited to, HIV 
Infection, AIDS, bone marrow transplant, and B cell chronic lymphocytic leukemia (CLL). 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
boost immunoresponsiveness among individuals having a temporary immune deficiency. 
Conditions resulting in a temporary immune deficiency that may be ameliorated or treated 
by administering the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include, but are not limited to, recovery 
from viral infections (e.g., influenza), conditions associated with malnutrition, recovery 
from infectious mononucleosis, or conditions associated with stress, recovery from measles, 
recovery from blood transfusion, and recovery from surgery. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a regulator of 
antigen presentation by monocytes, dendritic cells, and/or B-cells. In one embodiment, 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention enhance antigen presentation or antagonizes antigen presentation in 
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vitro or in vivo. Moreover, in related embodiments, this enhancement or antagonism of 
antigen presentation may he useful as an anti-tumor treatment or to modulate the immune 
system. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as an agent to 
direct an individual's immune system towards development of a humoral response (i.e. 
TH2) as opposed to a TH1 cellular response. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means to 
induce tumor proliferation and thus make it more susceptible to anti-neoplastic agents. For 
example, multiple myeloma is a slowly dividing disease and is thus refractory to virtually 
all anti-neoplastic regimens. If these cells were forced to proliferate more rapidly their 
susceptibility profile would likely change. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a stimulator 
of B cell production in pathologies such as AIDS, chronic lymphocyte disorder and/or 
Common Variable Immunodificiency. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
generation and/or regeneration of lymphoid tissues following surgery, trauma or genetic 
defect. In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used in the 
pretreatment of bone marrow samples prior to transplant. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a gene-based 
therapy for genetically inherited disorders resulting in immuno- 
incompetence/immunodeficiency such as observed among SCID patients. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 
activating monocytes/macrophages to defend against parasitic diseases that effect 
monocytes such as Leishmania. 
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In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 
regulating secreted cytokines that are elicited by polypeptides of the invention. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used in one or more 
of the applications decribed herein, as they may apply to veterinary medicine. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a means of 
blocking various aspects of immune responses to foreign agents or self. Examples of 
diseases or conditions in which blocking of certain aspects of immune responses may be 
desired include autoimmune disorders such as lupus, and arthritis, as well as 
immunoresponsiveness to skin allergies, inflammation, bowel disease, injury and 
diseases/disorders associated with pathogens. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
preventing the B cell proliferation and Ig secretion associated with autoimmune diseases 
such as idiopathic thrombocytopenic purpura, systemic lupus erythematosus and multiple 



In another specific embodiment, polypeptides, antibodies, polynucleotides and/or 
agonists or antagonists of the present fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention invention are used as a inhibitor of B 
and/or T cell migration in endothelial cells. This activity disrupts tissue architecture or 
cognate responses and is useful, for example in disrupting immune responses, and blocking 
sepsis. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 
chronic hypergammaglobulinemia evident in such diseases as monoclonal gammopathy of 
undetermined significance (MGUS), Waldenstrom's disease, related idiopathic monoclonal 
gammopatjbies, and plasmacytomas. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be employed for 
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instance to inhibit polypeptide chemotaxis and activation of macrophages and their 
precursors, and of neutrophils, basophils, B lymphocytes and some T-cell subsets, e.g., 
activated and CD8 cytotoxic T cells and natural killer cells, in certain autoimmune and 
chronic inflammatory and infective diseases. Examples of autoimmune diseases are 
described herein and include multiple sclerosis, and insulin-dependent diabetes. 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may also be employed to treat idiopathic hyper- 
eosinophilic syndrome by, for example, preventing eosinophil production and migration. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to enhance or 
inhibit complement mediated cell lysis. 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to enhance or 
inhibit antibody dependent cellular cytotoxicity. 

In another specific embodiment, dbumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may also be employed 
for treating atherosclerosis, for example, by preventing monocyte infiltration in the artery 
wall. 

In another specific embodiment, dburnin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be employed to treat 
adult respiratory distress syndrome (ARDS). 

In another specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful for 
stimulating wound and tissue repair, stimulating angiogenesis, and/or stimulating the repair 
of vascular or lymphatic diseases or disorders. Additionally, fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
used to stimulate the regeneration of mucosal surfaces. 

In a specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to diagnose, 
prognose, treat, and/or prevent a disorder characterized by primary or acquired 
irrrmirnodeficiency, deficient serum immunoglobulin production, recurrent infections, and/or 
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immune system dysfunction. Moreover, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to treat or 
prevent infections of the joints, bones, skin, and/or parotid glands, blood-borne infections 
(e.g., sepsis, meningitis, septic arthritis, and/or osteomyelitis), autoimmune diseases (e.g., 
those disclosed herein), inflammatory disorders, and malignancies, and/or any disease or 
disorder or condition associated with these infections, diseases, disorders and/or 
malignancies) including, but not limited to, CVID, other primary immune deficiencies, HTV 
disease, CLL, recurrent bronchitis, sinusitis, otitis media, conjunctivitis, pneumonia, 
hepatitis, meningitis, herpes zoster (e.g., severe herpes zoster), and/or Pneumocystis carnii. 
Other diseases and disorders that may be prevented, diagnosed, prognosed, and/or treated 
with fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention include, but are not limited to, HIV infection, HTLV-BLV 
infection, lymphopenia, phagocyte bactericidal dysfunction anemia, thrombocytopenia, and 
hemoglobinuria. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to treat, and/or 
diagnose an individual having common variable immunodeficiency disease ("CVID"; also 
known as "acquired agammaglobulinemia" and "acquired hypogammaglobuUnemia") or a 
subset of this disease. 

In a specific embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to diagnose, 
prognose, prevent, and/or treat cancers or neoplasms including immune cell or immune 
tissue-related cancers or neoplasms. Examples of cancers or neoplasms that may be 
prevented, diagnosed, or treated by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention include, but are not limited to, acute 
myelogenous leukemia, chronic myelogenous leukemia, Hodgkin's disease, non-Hodgkin's 
lymphoma, acute lymphocytic anemia (ALL) Chronic lymphocyte leukemia, 
plasmacytomas, multiple myeloma, Burkitt's lymphoma, EBV-transformed diseases, and/or 
diseases and disorders described in the section entitled "Hyperproliferative Disorders" 
elsewhere herein, 
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In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as a therapy for 

decreasing cellular proliferation of Large B-cell Lymphomas. 

In another specific embodiment, albumin fusion proteins of the invention and/or 

polynucleotides encoding albumin fusion proteins of the invention are used as a means of 

decreasing the involvement of B cells and Ig associated with Chronic Myelogenous 

Leukemia. 

In specific embodiments, the compositions of the invention are used as an agent to 
boost immunoresponsiveness among B cell immunodeficient individuals, such as, for 
example, an individual who has undergone a partial or complete splenectomy. 

Blood-Related Disorders 

In a preferred embodiment, albumin fusion proteins of the invention comprising a 
Therapeutic protein portion corresponding to immunoglobulins, serum cholinesterase, 
alpha-1 antitrypsin, aprotinin, and coagulation factors in both pre and active forms (e.g., 
including, but not limited to, von Willebrand factor, fibrinogen, factor II, factor VII, factor 
VIIA activated factor, factor VIII, factor IX, factor X, factor XIII, cl inactivator, 
antithrombin HI, thrombin and prothrombin, apo-lipoprotein, c-reactive protein, and protein 
C) and fragments and/or variants thereof may be used to modulate hemostatic (the stopping 
of bleeding) or thrombolytic (clot dissolving) activity and/or treat, prevent, diagnose, 
prognose, and/or detect blood-related disorders. 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be used to modulate hemostatic (the stopping 
of bleeding) or thrombolytic (clot dissolving) activity. For example, by increasing 
hemostatic or thrombolytic activity, fusion proteins of the invention and/or polynucleotides 
encoding dbumin fusion proteins of the invention could be used to treat or prevent blood 
coagulation diseases, disorders, and/or conditions (e.g., afibrinogenemia, factor deficiencies, 
hemophilia), blood platelet diseases, disorders, and/or conditions (e.g., thrombocytopenia), 
or wounds resulting from trauma, surgery, or other causes. Alternatively, fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention that 
can decrease hemostatic or thrombolytic activity could be used to inhibit or dissolve 
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clotting. These molecules could be important in the treatment or prevention of heart attacks 
(infarction), strokes, or scarring. 

In specific embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to prevent, 
diagnose, prognose, and/or treat thrombosis, arterial thrombosis, venous thrombosis, 
thromboembolism, pulmonary embolism, atherosclerosis, myocardial infarction, transient 
ischemic attack, unstable angina. In specific embodiments, the albumin fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention may 
be used for the prevention of occulsion of saphenous grafts, for reducing the risk of 
periprocedural thrombosis as might accompany angioplasty procedures, for reducing the 
risk of stroke in patients with atrial fibrillation including nonrheumatic atrial fibrillation., for 
reducing the risk of embolism associated with mechanical heart valves and or mitral valves 
disease. Other uses for the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include, but are not limited to, the 
prevention of occlusions in extrcorporeal devices (e.g., intravascular canulas, vascular 
access shunts in hemodialysis patients, hemodialysis machines, and cardiopulmonary 
bypass machines). 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, may be used to prevent, 
diagnose, prognose, and/or treat diseases and disorders of the blood and/or blood forming 
organs associated with the tissue(s) in which the polypeptide of the invention is expressed. 

The fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of .the invention may be used to modulate hematopoietic activity (the 
formation of blood cells). For example, the albumin fusion proteins of the invention arid/or 
polynucleotides encoding albumin fusion proteins of the invention may be used to increase 
the quantity of all or subsets of blood cells, such as, for example, erythrocytes, lymphocytes 
(B or T cells), myeloid cells (e.g., basophils, eosinophils, neutrophils, mast cells, 
macrophages) and platelets. The ability to decrease the quantity of blood cells or subsets of 
blood cells may be useful in the prevention, detection, diagnosis and/or treatment of 
anemias and leukopenias described below. Alternatively, the dbumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
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used to decrease the quantity of all or subsets of blood cells, such as, for example, 
erythrocytes, lymphocytes (B or T cells), myeloid cells (e.g., basophils, eosinophils, 
neutrophils, mast cells, macrophages) and platelets.. The ability to decrease the quantity of 
blood cells or subsets of blood cells may be useful in the prevention, detection, diagnosis 
and/or treatment of leukocytoses, such as, for example eosinophilia. 

The fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be used to prevent, treat, or diagnose blood dyscrasia. 

Anemias are conditions in which the number of red blood cells or amount of 
hemoglobin (the protein that carries oxygen) in them is below normal. Anemia may be 
caused by excessive bleeding, decreased red blood cell production, or increased red blood 
cell destruction (hemolysis). The albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in treating, 
preventing, and/or diagnosing anemias. Anemias that may be treated prevented or 
diagnosed by the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention include iron deficiency anemia, hypochromic 
anemia, microcytic anemia, chlorosis, hereditary siderob;astic anemia, idiopathic acquired 
sideroblastic anemia, red cell aplasia, megaloblastic anemia (e.g., pernicious anemia, 
(vitamin B12 deficiency) and folic acid deficiency anemia), aplastic anemia, hemolytic 
anemias (e.g., autoimmune helolytic anemia, microangiopathic hemolytic anemia, and 
paroxysmal nocturnal hemoglobinuria). The albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in treating, 
preventing, and/or diagnosing anemias associated with diseases including but not limited to, 
anemias associated with systemic lupus erythematosus, cancers, lymphomas, chronic renal 
disease, and enlarged spleens. The albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in treating, 
preventing, and/or diagnosing anemias arising from drug treatments such as anemias 
associated with methyldopa, dapsone, and/or sulfadrugs. Additionally, fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention may 
be useful in treating, preventing, and/or diagnosing anemias associated with abnormal red 
blood cell architecture including but not limited to, hereditary spherocytosis, hereditary 
elliptocytosis, glucose-6-phosphate dehydrogenase deficiency, and sickle cell anemia. 
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The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in treating, preventing, and/or 
diagnosing hemoglobin abnormalities, (e.g., those associated with sickle cell anemia, 
hemoglobin C disease, hemoglobin S-C disease, and hemoglobin E disease). Additionally, 
the albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in diagnosing, prognosing, preventing, and/or 
treating thalassemias, including, but not limited to, major and minor forms of alpha- 
thalassemia and beta-thalassemia. 

In another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating bleeding disorders including, but not 
limited to, thrombocytopenia (e.g., idiopathic thrombocytopenic purpura, and thrombotic 
thrombocytopenic purpura), Von Willebrand's disease, hereditary platelet disorders (e.g., 
storage pool disease such as Chediak-Higashi and Hermansky-Pudlak syndromes, 
thromboxane A2 dysfunction, thromboasthenia, and Bernard-Soulier syndrome), hemolytic- 
uremic syndrome, hemophelias such as hemophelia A or Factor VII deficiency and 
Christmas disease or Factor IX deficiency, Hereditary Hemorhhagic Telangiectsia, also 
known as Rendu-Osler- Weber syndrome, allergic purpura (Henoch Schonlein purpura) and 
disseminated intravascular coagulation. 

The effect of the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention on the clotting time of blood may be 
monitored using any of the clotting tests known in the art including, but not limited to, 
whole blood partial thromboplastin time (PTT), the activated partial thromboplastin time 
(aPTT), the activated clotting time (ACT), the recalcified activated clotting time, or the Lee- 
White Clotting time. 

Several diseases and a variety of drugs can cause platelet dysfunction. Thus, in a 
specific embodiment, the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may be useful in diagnosing, prognosing, 
preventing, and/or treating acquired platelet dysfunction such as platelet dysfunction 
accompanying kidney failure, leukemia, multiple myeloma, cirrhosis of the liver, and 
systemic lupus erythematosus as well as platelet dysfunction associated with drug 
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treatments, including treatment with aspirin, ticlopidine, nonsteroidal anti-inflammatory 
drags (used for arthritis, pain, and sprains), and penicillin in high doses. 

In another embodiment, the dbiimin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating diseases and disorders characterized by 
or associated with increased or decreased numbers of white blood cells. Leukopenia occurs 
when the number of white blood cells decreases below normal. Leukopenias include, but 
are not limited to, neutropenia and lymphocytopenia. An increase in the number of white 
blood cells compared to normal is known as leukocytosis. The body generates increased 
numbers of white blood cells during infection. Thus, leukocytosis may simply be a normal 
physiological parameter that reflects infection. Alternatively, leukocytosis may be an 
indicator of injury or other disease such as cancer. Leokocytoses, include but are not 
limited to, eosinophilia, and accumulations of macrophages. In specific embodiments, the 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention may be useful in diagnosing, prognosing, preventing, and/or 
treating leukopenia. In other specific embodiments, the albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
useful in diagnosing, prognosing, preventing, and/or treating leukocytosis. 

Leukopenia may be a generalized decreased in all types of white blood cells, or may 
be a specific depletion of particular types of white blood cells. Thus, in specific 
embodiments, the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in diagnosing, prognosing, 
preventing, and/or treating decreases in neutrophil numbers, known as neutropenia. 
Neutropenias that may be diagnosed, prognosed, prevented, and/or treated by the albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention include, but are not limited to, infantile genetic agranulocytosis, familial 
neutropenia, cyclic neutropenia, neutropenias resulting from or associated with dietary 
deficiencies (e.g., vitamin B 12 deficiency or folic acid deficiency), neutropenias resulting 
from or associated with drug treatments (e.g., antibiotic regimens such as penicillin 
treatment, sulfonamide treatment, anticoagulant treatment, anticonvulsant drags, anti- 
thyroid drugs, and cancer chemotherapy), and neutropenias resulting from increased 
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neutrophil destruction that may occur in association with some bacterial or viral infections, 
allergic disorders, autoimmune diseases, conditions in which an individual has an enlarged 
spleen (e.g., Felty syndrome, malaria and sarcoidosis), and some drug treatment regimens. 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in diagnosing, prognosing, 
preventing, and/or treating lymphocytopenias (decreased numbers of B and/or T 
lymphocytes), including, but not limited to, lymphocytopenias resulting from or associated 
with stress, drug treatments (e.g., drug treatment with corticosteroids, cancer 
chemotherapies, and/or radiation therapies), AIDS infection and/or other diseases such as, 
for example, cancer, rheumatoid arthritis, systemic lupus erythematosus, chronic infections, 
some viral infections and/or hereditary disorders (e.g., DiGeorge syndrome, Wiskott- 
Aldrich Syndome, severe combined immunodeficiency, ataxia telangiectsia). 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be useful in diagnosing, prognosing, 
preventing, and/or treating diseases and disorders associated with macrophage numbers 
and/or macrophage function including, but not limited to, Gaucher's disease, Niemann-Pick 
disease, Letterer-Siwe disease and Hand-Schuller-Christian disease. 

In another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating diseases and disorders associated with 
eosinophil numbers and/or eosinophil function including, but not limited to, idiopathic 
hypereosinophilic syndrome, eosinophilia-myalgia syndrome, and Hand-Schuller-Christian 
disease. 

In yet another embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating leukemias and lymphomas including, 
but not limited to, acute lymphocytic (lymphpblastic) leukemia (ALL), acute myeloid 
(myelocytic, myelogenous, myeloblasts, or myelomonocytic) leukemia, chronic 
lymphocytic leukemia (e.g., B cell leukemias, T cell leukemias, Sezary syndrome, and 
Hairy cell leukenia), chronic myelocytic (myeloid, myelogenous, or granulocytic) leukemia, 
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Hodgkin's lymphoma, non-hodgkin's lymphoma, Burkitt's lymphoma, and mycosis 
fungoides. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
diagnosing, prognosing, preventing, and/or treating diseases and disorders of plasma cells 
including, but not limited to, plasma cell dyscrasias, monoclonal garnmaopathies, 
monoclonal gammopathies of ^determined significance, multiple myeloma, 
macroglobulinemia, Waldenstrom's macroglobulinemia, cryoglobulinemia, and Raynaud's 
phenomenon. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in treating, 
preventing, and/or diagnosing myeloproliferative disorders, including but not limited to, 
polycythemia vera, relative polycythemia, secondary polycythemia, myelofibrosis, acute 
myelofibrosis, agnogenic myelod metaplasia, thrombocythemia, (including both primary 
and seconday thrombocythemia) and chronic myelocytic leukemia. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful as a 
treatment prior to surgery, to increase blood cell production. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful as an 
agent to enhance the migration, phagocytosis, superoxide production, antibody dependent 
cellular cytotoxicity of neutrophils, eosionophils and macrophages. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful as an 
agent to increase the number of stem cells in circulation prior to stem cells pheresis. In 
another specific embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful as an 
agent to increase the number of stem cells in circulation prior to platelet pheresis. 

In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful as an 
agent to increase cytokine production. 
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In other embodiments, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may be useful in 
preventing, diagnosing, and/or treating primary hematopoietic disorders. 

Hvp crp rolif er ative Disorders 

In certain embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention can be used to treat or detect 
hyperproliferative disorders, including neoplasms. Albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention may inhibit the 
proliferation of the disorder through direct or indirect interactions. Alternatively, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention may proliferate other cells which can inhibit the hyperproliferative disorder. 

For example, by increasing an immune response, particularly increasing antigenic 
qualities of the hyperproliferative disorder or by proliferating, differentiating, or mobilizing 
T-cells, hyperproliferative disorders can be treated. This immune response may be 
increased by either enhancing an existing immune response, or by initiating a new immune 
response. Alternatively, decreasing an immune response may also be a method of treating 
hyperproliferative disorders, such as a chemotherapeutic agent. 

Examples of hyperproliferative disorders that can be, treated or detected by fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention include, but are not limited to neoplasms located in the: colon, abdomen, bone, 
breast, digestive system, liver, pancreas, peritoneum, endocrine glands (adrenal, 
parathyroid, pituitary, testicles, ovary, thymus, thyroid), eye, head and neck, nervous 
(central and peripheral), lymphatic system, pelvis, skin, soft tissue, spleen, thorax, and 
urogenital tract. 

Similarly, other hyperproliferative disorders can also be treated or detected by fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention. Examples of such hyperproliferative disorders include, but are not limited to: 
Acute Childhood Lymphoblastic Leukemia, Acute Lymphoblastic Leukemia, Acute 
Lymphocytic Leukemia, Acute Myeloid Leukemia, Adrenocortical Carcinoma, Adult 
(Primary) Hepatocellular Cancer, Adult (Primary) Liver Cancer, Adult Acute Lymphocytic 
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Leukemia, Adult Acute Myeloid Leukemia, Adult Hodgkin's Disease, Adult Hodgkin's 
Lymphoma, Adult Lymphocytic Leukemia, Adult Non-Hodgkin's Lymphoma, Adult 
Primary Liver Cancer, Adult Soft Tissue Sarcoma, AIDS-Related Lymphoma, AIDS- 
Related Malignancies, Anal Cancer, Astrocytoma, Bile Duct Cancer, Bladder Cancer, Bone 
Cancer, Brain Stem Glioma, Brain Tumors, Breast Cancer, Cancer of the Renal Pelvis and 
Ureter, Central Nervous System (Primary) Lymphoma, Central Nervous System 
Lymphoma, Cerebellar Astrocytoma, Cerebral Astrocytoma, Cervical Cancer, Childhood 
(Primary) Hepatocellular Cancer, Childhood (Primary) Liver Cancer, Childhood Acute 
Lymphoblastic Leukemia, Childhood Acute Myeloid Leukemia, Childhood Brain Stem 
Glioma, Childhood Cerebellar Astrocytoma, Childhood Cerebral Astrocytoma, Childhood 
Extracranial Germ Cell Tumors, Childhood Hodgkin's Disease, Childhood Hodgkin's 
Lymphoma, Childhood Hypothalamic and Visual Pathway Glioma, Childhood 
Lymphoblastic Leukemia, Childhood Medulloblastoma, Childhood Non-Hodgkin's 
Lymphoma, Childhood Pineal and Supratentorial Primitive Neuroectodermal Tumors, 
Childhood Primary Liver Cancer, Childhood Rhabdomyosarcoma, Childhood Soft Tissue 
Sarcoma, Childhood Visual Pathway and Hypothalamic Glioma, Chronic Lymphocytic 
Leukemia, Chronic Myelogenous Leukemia, Colon Cancer, Cutaneous T-Cell Lymphoma, 
Endocrine Pancreas Islet Cell Carcinoma, Endometrial Cancer, Ependymoma, Epithelial 
Cancer, Esophageal Cancer, Ewing's Sarcoma and Related Tumors, Exocrine Pancreatic 
Cancer, Extracranial Germ Cell Tumor, Extragonadal Germ Cell Tumor, Extrahepatic Bile 
Duct Cancer, Eye Cancer, Female Breast Cancer, Gaucher's Disease, Gallbladder Cancer, 
Gastric Cancer, Gastrointestinal Carcinoid Tumor, Gastrointestinal Tumors, Germ Cell 
Tumors, Gestational Trophoblastic Tumor, Hairy Cell Leukemia, Head and Neck Cancer, 
Hepatocellular Cancer, Hodgkin's Disease, Hodgkin's Lymphoma, 
Hypergammaglobulinemia, Hypopharyngeal Cancer, Intestinal Cancers, Intraocular 
Melanoma, Islet Cell Carcinoma, Islet Cell Pancreatic Cancer, Kaposi's Sarcoma, Kidney 
Cancer, Laryngeal Cancer, Lip and Oral Cavity Cancer, Liver Cancer, Lung Cancer, 
Lymphoproliferative Disorders, Macroglobulinemia, Male Breast Cancer, Malignant 
Mesothelioma, Malignant Thymoma, Medulloblastoma, Melanoma, Mesothelioma, 
Metastatic Occult Primary Squamous Neck Cancer, Metastatic Primary Squamous Neck 
Cancer, Metastatic Squamous Neck Cancer, Multiple Myeloma, Multiple Myeloma/Plasma 
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Cell Neoplasm, Myelodysplastic Syndrome, Myelogenous Leukemia, Myeloid Leukemia, 
Myeloproliferative Disorders, Nasal Cavity and Paranasal Sinus Cancer, Nasopharyngeal 
Cancer, Neuroblastoma, Non-Hodgkin's Lymphoma During Pregnancy, Nonmelanoma Skin 
Cancer, Non-Small Cell Lung Cancer, Occult Primary Metastatic Squamous Neck Cancer, 
Oropharyngeal Cancer, Osteo-/Malignant Fibrous Sarcoma, Osteosareoma/Malignant 
Fibrous Histiocytoma, Osteosareoma/Malignant Fibrous Histiocytoma of Bone, Ovarian 
Epithelial Cancer, Ovarian Germ Cell Tumor, Ovarian Low Malignant Potential Tumor, 
Pancreatic Cancer, Paraproteinemias, Purpura, Parathyroid Cancer, Penile Cancer, 
Pheochroaxtocytoma, Pituitary Tumor, Plasma Cell Neoplasm/Multiple Myeloma, Primary 
Central Nervous System Lymphoma, Primary Liver Cancer, Prostate Cancer, Rectal Cancer, 
Renal Cell Cancer, Renal Pelvis and Ureter Cancer, Retinoblastoma, Rhabdomyosarcoma, 
Salivary Gland Cancer, Sarcoidosis Sarcomas, Sezary Syndrome, Sldn Cancer, Small Cell 
Lung Cancer, Small Intestine Cancer, Soft Tissue Sarcoma, Squamous Neck Cancer, 
Stomach Cancer, Supratentorial Primitive Neuroectodermal and Pineal Tumors, T-Cell 
Lymphoma, Testicular Cancer, Thymoma, Thyroid Cancer, Transitional Cell Cancer of the 
Renal Pelvis and Ureter, Transitional Renal Pelvis and Ureter Cancer, Trophoblastic 
Tumors, Ureter and Renal Pelvis Cell Cancer, Urethral Cancer, Uterine Cancer, Uterine 
Sarcoma, Vaginal Cancer, Visual Pathway and Hypothalamic Glioma, Vulvar Cancer, 
Waldenstrom's Macroglobulinemia, Wilms' Tumor, and any other hyperproliferative 
disease, besides neoplasia, located in an organ system listed above. 

In another preferred embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to diagnose, 
prognose, prevent, and/or treat premalignant conditions and to prevent progression to a 
neoplastic or malignant state, including but not limited to those disorders described above. 
Such uses are indicated in conditions known or suspected of preceding progression to 
neoplasia or cancer, in particular, where non-neoplastic cell growth consisting of 
hyperplasia, metaplasia, or most particularly, dysplasia has occurred (for review of such 
abnormal growth conditions, see Robbins and Angell, 1976, Basic Pathology, 2d Ed., W. B. 
Saunders Co., Philadelphia, pp. 68-79.) 

Hyperplasia is a form of controlled cell proliferation, involving an increase in cell 
number in a tissue or organ, without significant alteration in structure or function. 
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Hyperplastic disorders which can be diagnosed, prognosed, prevented, and/or treated with 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention include, but are not limited to, angiofollicular mediastinal lymph node 
hyperplasia, angiolymphoid hyperplasia with eosinophilia, atypical melanocytic 
hyperplasia, basal cell hyperplasia, benign giant lymph node hyperplasia, cementum 
hyperplasia, congenital adrenal hyperplasia, congenital sebaceous hyperplasia, cystic 
hyperplasia, cystic hyperplasia of the breast, denture hyperplasia, ductal hyperplasia, 
endometrial hyperplasia, fibromuscular hyperplasia, focal epithelial hyperplasia, gingival 
hyperplasia, inflammatory fibrous hyperplasia, mflammatory papillary hyperplasia, 
intravascular papillary endothelial hyperplasia, nodular hyperplasia of prostate, nodular 
regenerative hyperplasia, pseudoepitheliomatous hyperplasia, senile sebaceous 
hyperplasia, and verrucous hyperplasia. 

Metaplasia is a form of controlled cell growth in which one type of adult or fully 
differentiated cell substitutes for another type of adult cell. Metaplastic disorders which can 
be diagnosed, prognosed, prevented, and/or treated with fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are 
not limited to, agnogenic myeloid metaplasia, apocrine metaplasia, atypical metaplasia, 
autoparenchymatous metaplasia, connective tissue metaplasia, epithelial metaplasia, 
intestinal metaplasia, metaplastic anemia, metaplastic ossification, metaplastic polyps, 
myeloid metaplasia, primary myeloid metaplasia, secondary myeloid metaplasia, squamous 
metaplasia, squamous metaplasia of amnion., and symptomatic myeloid metaplasia. 

Dysplasia is frequently a forerunner of cancer, and is found mainly in the epithelia; it 
is the most disorderly form of non-neoplastic cell growth, involving a loss in individual cell 
uniformity and in the architectural orientation of cells. Dysplastic cells often have 
abnormally large, deeply stained nuclei, and exhibit pleomorphism. Dysplasia 
characteristically occurs where there exists chronic irritation or inflammation. Dysplastic 
disorders which can be diagnosed, prognosed, prevented, and/or treated with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include, but are not limited to, anhidrotic ectodermal dysplasia, anterofacial dysplasia, 
asphyxiating thoracic dysplasia, atriodigital dysplasia, bronchopulmonary dysplasia, 
cerebral dysplasia, cervical dysplasia, chondroectodermal dysplasia, cleidocranial dysplasia, 
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congenital ectodermal dysplasia, craniodiaphysial dysplasia, cranio carpotarsal dysplasia, 
craniometaphysial dysplasia, dentin dysplasia, diaphysial dysplasia, ectodermal dysplasia, 
enamel dysplasia, encephalo-ophthalmic dysplasia, dysplasia epiphysialis hemimelia, 
dysplasia epiphysialis multiplex, dysplasia epiphysialis punctata, epithelial dysplasia, 
faciodigitogenital dysplasia, familial fibrous dysplasia of jaws, familial white folded 
dysplasia, fibromuscular dysplasia, fibrous dysplasia of bone, florid osseous dysplasia, 
hereditary renal-retinal dysplasia, hidrotic ectodermal dysplasia, hypobidrotic ectodermal 
dysplasia, lymphopenia thymic dysplasia, mammary dysplasia, mandibulofacial dysplasia, 
metaphysial dysplasia, Mondini dysplasia, monostotic fibrous dysplasia, mucoepithelial 
dysplasia, multiple epiphysial dysplasia, oculoauriculovertebral dysplasia, oculodentodigital 
dysplasia, oculovertebral dysplasia, odontogenic dysplasia, ophthalmomandibulomelic 
dysplasia, periapical cemental dysplasia, polyostotic fibrous dysplasia, 
pseudoachondroplastic spondyloepiphysial dysplasia, retinal dysplasia, septo-optic 
dysplasia, spondyloepiphysial dysplasia, and ventriculoradial dysplasia. 

Additional pre-neoplastic disorders which can be diagnosed, prognosed, prevented, 
and/or treated with fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention include, but are not limited to, benign 
dysproliferative disorders (e.g., benign tumors, fibrocystic conditions, tissue hypertrophy, 
intestinal polyps, colon polyps, and esophageal dysplasia), leukoplakia, keratoses, Bowen's 
disease, Farmer's Skin, solar cheilitis, and solar keratosis. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, may be used to diagnose 
and/or prognose disorders associated with the tissue(s) in which the polypeptide of the 
invention is expressed. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention conjugated to a toxin or a 
radioactive isotope, as described herein, may be used to treat cancers and neoplasms, 
including, but not limited to, those described herein. In a further preferred embodiment, 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention conjugated to a toxin or a radioactive isotope, as described herein, 
may be used to treat acute myelogenous leukemia. 
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Additionally, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may affect apoptosis, and therefore, would be 
useful in treating a number of diseases associated with increased cell survival or the 
inhibition of ap opto sis. For example, diseases associated with increased cell survival or the 
inhibition of apoptosis that could be diagnosed, prognosed, prevented, and/or treated by 
polynucleotides, polypeptides, and/or agonists or antagonists of the invention, include 
cancers (such as follicular lymphomas, carcinomas with p53 mutations, and hormone- 
dependent tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic 
cancer, melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast cancer, 
prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune disorders such as, 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immmie-related 
glomerulonephritis and rheumatoid arthritis) and viral infections (such as herpes viruses, 
pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft rejection, and 
chronic graft rejection. 

In preferred embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are used to inhibit growth, progression, 
and/or metastasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that could 
be diagnosed, prognosed, prevented, and/or treated by fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, include, but are 
not limited to, progression, and/or metastases of malignancies and related disorders such as 
leukemia (including acute leukemias (e.g., acute lymphocytic leukemia, acute myelocytic 
leukemia (including myeloblasts, promyelocytic, myelomonocytic, monocytic, and 
erythroleukemia)) and chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia 
and chronic lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's 
disease and non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, 
heavy chain disease, and solid tumors including, but not . limited to, sarcomas and 
carcinomas such as fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic 
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sarcoma, chordoma, angiosarcoma, endotheliosarcoma, lymphangiosarcoma, 
lyraphangioendotheliosarcoma, synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, 
rhabdomyosarcoma, colon carcinoma, pancreatic cancer, breast cancer, ovarian cancer, 
prostate cancer, squamous cell carcinoma, basal cell carcinoma, adenocarcinoma, sweat 
gland carcinoma, sebaceous gland carcinoma, papillary carcinoma, papillary 
adenocarcinomas, cystadenocarcinoma, medullary carcinoma, bronchogenic carcinoma, 
renal cell carcinoma, hepatoma, bile duct carcinoma, choriocarcinoma, seminoma, 
embryonal carcinoma, Wilm's tumor, cervical cancer, testicular tumor, lung carcinoma, 
small cell lung carcinoma, bladder carcinoma, epithelial carcinoma, glioma, astrocytoma, 
medulloblastoma, craniopharyngioma, ependymoma, pinealoma, emangioblastoma, acoustic 
neuroma, oligodendroglioma, menangioma, melanoma, neuroblastoma, and retinoblastoma. 

Diseases associated with increased apoptosis that could be diagnosed, prognosed, 
prevented, and/or treated by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include AIDS; neurodegenerative 
disorders (such as Alzheimer's disease, Parkinson's disease, amyotrophic lateral sclerosis, 
retinitis pigmentosa, cerebellar degeneration and brain tumor or prior associated disease); 
autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, Hashimoto's 
thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, sj'stemic lupus 
erythematosus and immune-related glomerulonephritis and rheumatoid arthritis) 
myelodysplastic syndromes (such as aplastic anemia), graft v. host disease, ischemic injury 
(such as that caused by myocardial infarction, stroke and reperfusion injury), liver injury 
(e.g., hepatitis related liver injury, ischemia/reperfusion injury, cholestasis (bile duct injury) 
and liver cancer); toxin-induced liver disease (such as that caused by alcohol), septic shock, 
cachexia and anorexia. 

Hyperproliferative diseases and/or disorders that could be diagnosed, prognosed, 
prevented, and/or treated by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include, but are not limited to, 
neoplasms located in the liver, abdomen, bone, breast, digestive system, pancreas, 
peritoneum, endocrine glands (adrenal, parathyroid, pituitary, testicles, ovary, thymus, 
thyroid), eye, head and neck, nervous system (central and peripheral), lymphatic system, 
pelvis, skin, soft tissue, spleen, thorax, and urogenital tract. 
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Similarly, other hyperproliferative disorders can also be diagnosed, prognosed, 
prevented, and/or treated by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention. Examples of such hyperproliferative 
disorders include, but are not limited to: hypergammaglobulinemia, lymphoproliferative 
disorders, paraproteinemias, purpura, sarcoidosis, Sezary Syndrome, Waldenstron's 
macroglobulinemia, Gaucher^ Disease, histiocytosis, and any other hyperproliferative 
disease, besides neoplasia, located in an organ system listed above. 

Another preferred embodiment utilizes polynucleotides encoding albumin fusion 
proteins of the invention to inhibit aberrant cellular division, by gene therapy using the 
present invention, and/or protein fusions or fragments thereof. 

Thus, the present invention provides a method for treating cell proliferative disorders 
by inserting into an abnormally proliferating cell a polynucleotide encoding an albumin 
fusion protein of the present invention, wherein said polynucleotide represses said 
expression. 

Another embodiment of the present invention provides a method of treating cell- 
proliferative disorders in individuals comprising administration of one or more active gene 
copies of the present invention to an abnormally proliferating cell or cells. Li a preferred 
embodiment, polynucleotides of the present invention is a DNA construct comprising a 
recombinant expression vector effective in expressing a DNA sequence encoding said 
polynucleotides. In another preferred embodiment of the present invention, the DNA 
construct encoding the fusion protein of the present invention is inserted into cells to be 
treated utilizing a retrovirus, or more preferably an adenoviral vector (See G J. Nabel, et. al., 
PNAS 1999 96: 324-326, which is hereby incorporated by reference). In a most preferred 
embodiment, the viral vector is defective and will not transform non-proliferating cells, only 
proliferating cells. Moreover, in a preferred embodiment, the polynucleotides of the present 
invention inserted into proliferating cells either alone, or in combination with or fused to 
other polynucleotides, can then be modulated via an external stimulus (i.e. magnetic, 
specific small molecule, chemical, or drug administration, etc.), which acts upon the 
promoter upstream of said polynucleotides to induce expression of the encoded protein 
product. As such the beneficial therapeutic affect of the present invention may be expressly 
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modulated (i.e. to increase, decrease, or inhibit expression of the present invention) based 
upon said external stimulus. 

Polynucleotides of the present invention may be useful in repressing expression of 
oncogenic genes or antigens. By "repressing expression of the oncogenic genes " is 
intended the suppression of the transcription of the gene, the degradation of the gene 
transcript (pre-message RNA), the inhibition of splicing, the destruction of the messenger 
RNA, the prevention of the post-translational modifications of the protein, the destruction of 
the protein, or the inhibition of the normal function of the protein. 

For local administration to abnormally proliferating cells, polynucleotides of the 
present invention may be administered by any method known to those of skill in the art 
including, but not limited to transfection, electroporation, microinjection of cells, or in 
vehicles such as liposomes, lipofectin, or as naked polynucleotides, or any other method 
described throughout the specification. The polynucleotide of the present invention may be 
delivered by known gene delivery sj'Stems such as, but not limited to, retroviral vectors 
(Gilboa, J. Virology 44:845 (1982); Hocke, Nature 320:275 (1986); Wilson, et al., Proc. 
Nad. Acad. Sci. U.S.A. 85:3014), vaccinia virus system (Chakrabarty et al., Mol. Cell Biol. 
5:3403 (1985) or other efficient; DNA delivery systems (Yates et al., Nature 313:812 (1985)) 
known to those skilled in the art. These references are exemplary only and are hereby 
incorporated by reference. In order to specifically deliver or transfect cells which are 
abnormally proliferating and spare non-dividing cells, it is preferable to utilize a retrovirus, 
or adenoviral (as described in the art and elsewhere herein) delivery system known to those 
of skill in the art. Since host DNA replication is required for retroviral DNA to integrate 
and the retrovirus -will be unable to self replicate due to the lack of the retrovirus genes 
needed for its life cycle. Utilizing such a retroviral delivery system for polynucleotides of 
the present invention will target said gene and constructs to abnormally proliferating cells 
and will spare the non-dividing normal cells. 

The polynucleotides of the present invention may be delivered directly to cell 
proliferative disorder/disease sites in internal organs, body cavities and the like by use of 
imaging devices used to guide an injecting needle directly to the disease site. The 
polynucleotides of the present invention may also be administered to disease sites at the 
time of surgical intervention. 
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By "cell proliferative disease" is meant any human or animal disease or disorder, 
affecting any one or any combination of organs, cavities, or body parts, which is 
characterized by single or multiple local abnormal proliferations of cells, groups of cells, or 
tissues, whether benign or malignant. 

Any amount of the polynucleotides of the present invention may be administered as 
long as it has a biologically inhibiting effect on the proliferation of the treated cells. 
Moreover, it is possible to administer more than one of the polynucleotide of the present 
invention simultaneously to the same site. By "biologically inhibiting" is meant partial or 
total growth inhibition as well as decreases in the rate of proliferation or growth of the cells. 
The biologically inhibitory dose may be determined by assessing the effects of the 
polynucleotides of the present invention on target malignant or abnormally proliferating cell 
growth in tissue culture, tumor growth in animals and cell cultures, or any other method 
known to one of ordinary skill in the art. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention of the present invention are useful in inhibiting the 
angiogenesis of proliferative cells or tissues, either alone, as a protein fusion, or in 
combination with other polypeptides directly or indirectly, as described elsewhere herein. In 
a most preferred embodiment, said anti-angiogenesis effect may be achieved indirectly, for 
example, through the inhibition of hematopoietic, tumor-specific cells, such as tumor- 
associated macrophages (See Joseph IB, et al. J Natl Cancer Inst, 90(21):1648-53 (1998), 
which is hereby incorporated by reference). 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in inhibiting proliferative cells or tissues 
through the induction of apoptosis. These fusion protieins and/or polynucleotides may act 
either directly, or indirectly to induce apoptosis of proliferative cells and tissues, for 
example in the activation of a death-domain receptor, such as tumor necrosis factor (TNF) 
receptor- 1, CD95 (Fas/APO-1), TNF-receptor-related apoptosis-mediated protein (TRAMP) 
and TNF-related apoptosis-inducing ligand (TRAIL) receptor-1 and -2 (See Schulze-Osthoff 
TC, et.al., Eur J Biochem 254(3):439-59 (1998), which is hereby incorporated by reference). 
Moreover, in another preferred embodiment of the present invention, these fusion proteins 
and/or polynucleotides may induce apoptosis through other mechanisms, such as in the 
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activation of other proteins which will activate apoptosis, or through stimulating the 
expression of these proteins, either alone or in combination with small molecule drugs or 
adjuviants, such as apoptonin, galectins, thioredoxins, anti-inflammatory proteins (See for 
example, Mutat Res 400(l-2):447-55 (1998), Med Hypothese S .50(5):423-33 (1998), Chem 
Biol Interact. Apr 24;11 1-1 12:23-34 (1998), J Mol Med.76C6):402-12 (1998), Int J Tissue 
React;20(l):3-15 (1998), which are all hereby incorporated by reference). 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention are useful in inhibiting the metastasis of proliferative cells 
or tissues. Inhibition may occur as a direct result of administering these albumin fusion 
proteins and/or polynucleotides, or indirectly, such as activating the expression of proteins 
known to inhibit metastasis, for example alpha 4 integrins, (See, e.g., Curr Top Microbiol 
Immunol 1998;231:125-41, which is hereby incorporated by reference). Such thereapeutic 
affects of the present invention may be achieved either alone, or in combination with small 
molecule drugs or adjuvants. 

In another embodiment, the invention provides a method of delivering compositions 
containing the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention to targeted cells expressing the a polypeptide 
bound by, that binds to, or associates with an albumin fuison protein of the invention. 
Albumin fusion proteins of the invention may be associated with with heterologous 
polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, hydrophilic, 
ionic and/or covalent interactions. 

Albumin fusion proteins of the invention are useful in enhancing the 
immunogenic^ and/or antigenicity of proliferating cells or tissues, either directly, such as 
would occur if the albumin fusion proteins of the invention 'vaccinated' the immune 
response to respond to proliferative antigens and immunogens, or indirectly, such as in 
activating the expression of proteins known to enhance the immune response (e.g. 
chemokines), to said antigens and immunogens. 

RenalDisorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
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disorders of the renal system. Renal disorders which can be diagnosed, prognosed, 
prevented, and/or treated with compositions of the invention include, but are not limited to, 
kidney failure, nephritis, blood vessel disorders of kidney, metabolic and congenital kidney 
disorders, urinary disorders of the kidney, autoimmune disorders, sclerosis and necrosis, 
electrolyte imbalance, and kidney cancers. 

Kidney diseases which can be diagnosed, prognosed, prevented, and/or treated with 
compositions of the invention include, but are not limited to, acute kidney failure, chronic 
kidney failure, atheroembolic renal failure, end-stage renal disease, inflammatory diseases 
of the kidney (e.g., acute glomeralonephritis, postinfectious glomerulonephritis, rapidly 
progressive glomerulonephritis, nephrotic syndrome, membranous glomerulonephritis, 
familial nephrotic syndrome, membranoproliferative glomerulonephritis I and II, mesangial 
proliferative glomerulonephritis, chronic glomerulonephritis, acute tubulointerstitial 
nephritis, chronic tubulointerstitial nephritis, acute post-streptococcal glomerulonephritis 
(PSGN), pyelonephritis, lupus nephritis, chronic nephritis, interstitial nephritis, and post- 
streptococcal glomerulonephritis), blood vessel disorders of the kidneys (e.g., kidney 
infarction, atheroembolic kidney disease, cortical necrosis, malignant nephrosclerosis, renal 
vein thrombosis, renal underperfusion, renal retinopathy, renal ischemia-reperfusion, renal 
artery embolism, and renal artery stenosis), and kidney disorders resulting form urinary tract 
disease (e.g., pyelonephritis, hydronephrosis, urolithiasis (renal lithiasis, nephrolithiasis), 
reflux nephropathy, urinary tract infections, urinary retention, and acute or chronic unilateral 
obstructive uropathy.) 

In addition, compositions of the invention can be used to diagnose, prognose, 
prevent, and/or treat metabolic and congenital disorders of the kidney (e.g., uremia, renal 
amyloidosis, renal osteodystrophy, renal tubular acidosis, renal glycosuria, nephrogenic 
diabetes insipidus, cystinuria, Fanconi's syndrome, renal fibrocystic osteosis (renal rickets), 
Hartnup disease, Bartter's syndrome, Liddle's syndrome, polycystic kidney disease, 
medullary cystic disease, medullary sponge kidney, Alport's syndrome, nail-patella 
syndrome, congenital nephrotic syndrome, CRUSH syndrome, horseshoe kidney, diabetic 
nephropathy, nephrogenic diabetes insipidus, analgesic nephropathy, kidney stones, and 
membranous nephropathy), and autoimmune disorders of the kidney (e.g., systemic lupus 
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erythematosus (SLE), Goodpasture syndrome, IgA nephropathy, and IgM mesangial 
proliferative glomerulonephritis). 

Compositions of the invention can also be used to diagnose, prognose, prevent, 
and/or treat sclerotic or necrotic disorders of the kidney (e.g., glomerulosclerosis, diabetic 
nephropathy, focal segmental glomerulosclerosis (FSGS), necrotizing glomerulonephritis, 
and renal papillary necrosis), cancers of the kidney (e.g., nephroma, hypernephroma, 
nephroblastoma, renal cell cancer, transitional cell cancer, renal adenocarcinoma, squamous 
cell cancer, and Wilm's tumor), and electrolyte imbalances (e.g., nephrocalcinosis, pyuria, 
edema, hydronephritis, proteinuria, hyponatremia, Hypernatremia, hypokalemia, 
hyperkalemia, hypocalcemia, hypercalcemia, hypophosphatemia, and hyperphosphatemia). 

Compositions of the invention may be administered using any method known in the 
art, including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle accelerators, 
gelfoam sponge depots, other commercially available depot materials, osmotic pumps, oral 
or suppositorial solid pharmaceutical formulations, decanting or topical applications during 
surgery, aerosol delivery. Such methods are known in the art. Compositions of the 
invention may be administered as part of a Therapeutic, described in more detail below. 
Methods of delivering polynucleotides of the invention are described in more detail herein. 



Cardiovascular Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
cardiovascular disorders, including, but not limited to, peripheral artery disease, such as 
limb ischemia. 

Cardiovascular disorders include, but are not limited to, cardiovascular 
abnormalities, such as arterio-arterial fistula, arteriovenous fistula, cerebral arteriovenous 
malformations, congenital heart defects, pulmonary atresia, and Scimitar Syndrome. 
Congenital heart defects include, but are not limited to, aortic coarctation, cor triatriatum, 
coronary vessel anomalies, crisscross heart, dextrocardia, patent ductus arteriosus, Ebstein's 
anomaly, Eisenmenger complex, hypoplastic left heart syndrome, levocardia, tetralogy of 
fallot, transposition of great vessels, double outlet right ventricle, tricuspid atresia, persistent 
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truncus arteriosus, and heart septal defects, such as aortopulmonary septal defect, 
endocardial cushion defects, Lutembacher's Syndrome, trilogy of Fallot, ventricular heart 
septal defects. 

Cardiovascular disorders also include, but are not limited to, heart disease, such as 
arrhythmias, carcinoid heart disease, high cardiac output, low cardiac output, cardiac 
tamponade, endocarditis (including bacterial), heart aneurysm, cardiac arrest, congestive 
heart failure, congestive cardiomyopathy, paroxysmal dyspnea, cardiac edema, heart 
hypertrophy, congestive cardiomyopathy, left ventricular hypertrophy, right ventricular 
hypertrophy, post-infarction heart rupture, ventricular septal rupture, heart valve diseases, 
myocardial diseases, myocardial ischemia, pericardial effusion, pericarditis (including 
constrictive and tuberculous), pneumopericardium, postpericardiotomy syndrome, 
pulmonary heart disease, rheumatic heart disease, ventricular dysfunction, hyperemia, 
cardiovascular pregnancy complications, Scimitar Syndrome, cardiovascular syphilis, and 
cardiovascular tuberculosis. 

Arrhythmias include, but are not limited to, sinus arrhythmia, atrial fibrillation, atrial 
flutter, bradycardia, extrasystole, Adams-Stokes Syndrome, bundle-branch block, sinoatrial 
block, long QT syndrome, parasystole, Lown-Ganong-Levine Syndrome, Mahaim-type pre- 
excitation syndrome, Wolff-Parkinson- White syndrome, sick sinus syndrome, tachycardias, 
and ventricular fibrillation. Tachycardias include paroxysmal tachycardia, supraventricular 
tachycardia, accelerated idioventricular rhythm, atrioventricular nodal reentry tachycardia, 
ectopic atrial tachycardia, ectopic junctional tachycardia, sinoatrial nodal reentry 
tachycardia, sinus tachycardia, Torsades de Pointes, and ventricular tachycardia. 

Heart valve diseases include, but are not limited to, aortic valve insufficiency, aortic 
valve stenosis, hear murmurs, aortic valve prolapse, mitral valve prolapse, tricuspid valve 
prolapse, mitral valve insufficiency, mitral valve stenosis, pulmonary atresia, pulmonary 
valve insufficiency, pulmonary valve stenosis, tricuspid atresia, tricuspid valve 
insufficiency, and tricuspid valve stenosis. 

Myocardial diseases include, but are not limited to, alcoholic cardiomyopathy, 
congestive cardiomyopathy, hypertrophic cardiomyopathy, aortic subvalvular stenosis, 
pulmonary subvalvular stenosis, restrictive cardiomyopathy, Chagas cardiomyopathy, 
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endocardial fibroelastosis, endomyocardial fibrosis, Kearns Syndrome, myocardial 
reperfusion injury, and myocarditis. 

Myocardial ischemias include, but are not limited to, coronary disease, such as 
angina pectoris, coronary aneurysm, coronary arteriosclerosis, coronary thrombosis, 
coronary vasospasm, myocardial infarction and myocardial stunning. 

Cardiovascular diseases also include vascular diseases such as aneurysms, 
angio dysplasia, angiomatosis, bacillary angiomatosis, Hippel-Lindau Disease, Klippel- 
Trenaunay- Weber Syndrome, Sturge-Weber Syndrome, angioneurotic edema, aortic 
diseases, Takayasu's Arteritis, aortitis, Leriche's Syndrome, arterial occlusive diseases, 
arteritis, enarteritis, polyarteritis nodosa, cerebrovascular disorders, diabetic angiopathies, 
diabetic retinopathy, embolisms, thrombosis, erythromelalgia, hemorrhoids, hepatic veno- 
occlusive disease, hypertension, hypotension, ischemia, peripheral vascular diseases, 
phlebitis, pulmonary veno-occlusive disease, Raynaud's disease, CREST syndrome, retinal 
vein occlusion, Scimitar syndrome, superior vena cava syndrome, telangiectasia, atacia 
telangiectasia, hereditary hemorrhagic telangiectasia, varicocele, varicose veins, varicose 
ulcer, vasculitis, and venous insufficiency. 

Aneurysms include, but are not limited to, dissecting aneurysms, false aneurysms, 
infected aneurysms, ruptured aneurysms, aortic aneurysms, cerebral aneurysms, coronary 
aneurysms, heart aneurysms, and iliac aneurysms. 

Arterial occlusive diseases include, but are not limited to, arteriosclerosis, 
intermittent claudication, carotid stenosis, fibromuscular dysplasias, mesenteric vascular 
occlusion, Moyamoya disease, renal artery obstruction, retinal artery occlusion, and 
thromboangiitis obliterans. 

Cerebrovascular disorders include, but are not limited to, carotid artery diseases, 
cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, 
cerebral arteriovenous malformation, cerebral artery diseases, cerebral embolism and 
thrombosis, carotid artery thrombosis, sinus thrombosis, Wallenberg's syndrome, cerebral 
hemorrhage, epidural hematoma, subdural hematoma, subaraxhnoid hemorrhage, cerebral 
infarction, cerebral ischemia (including transient), subclavian steal syndrome, 
periventricular leukomalacia, vascular headache, cluster headache, migraine, and 
vertebrobasilar insufficiency. 
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Embolisms include, but are not limited to, air embolisms, amniotic fluid embolisms, 
cholesterol embolisms, blue toe syndrome, fat embolisms, pulmonary embolisms, and 
thromoboembolisms. Thrombosis include, but are not limited to, coronary thrombosis, 
hepatic vein thrombosis, retinal vein occlusion, carotid artery thrombosis, sinus thrombosis, 
Wallenberg's syndrome, and thrombophlebitis. 

Ischemic disorders include, but are not limited to, cerebral ischemia, ischemic 
colitis, compartment syndromes, anterior compartment syndrome, myocardial ischemia, 
reperfusion injuries, and peripheral limb ischemia. Vasculitis includes, but is not limited to, 
aortitis, arteritis, Behcet's Syndrome, Churg-Strauss Syndrome, mucocutaneous lymph node 
syndrome, thromboangiitis obliterans, hypersensitivity vasculitis, Schoenlein-Henoch 
purpura, allergic cutaneous vasculitis, and Wegener's granulomatosis. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be administered using any method known in the art, 
including, but not limited to, direct needle injection at the delivery site, intravenous 
injection, topical administration, catheter infusion, biolistic injectors, particle accelerators, 
gelfoam sponge depots, other commercially available depot materials, osmotic pumps, oral 
or suppositorial solid pharmaceutical formulations, decanting or topical applications during 
surgery, aerosol delivery. Such methods are known in the art. Methods of delivering 
polynucleotides are described in more detail herein. 



Respirato ry Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be used to treat, prevent, diagnose, and/or prognose 
diseases and/or disorders of the respiratory system. 

Diseases and disorders of the respiratory system include, but are not limited to, nasal 
vestibulitis, nonallelic rhinitis (e.g., acute rhinitis, chronic rhinitis, atrophic rhinitis, 
vasomotor rhinitis), nasal polyps, and sinusitis, juvenile angiofibromas, cancer of the nose 
and juvenile papillomas, vocal cord polyps, nodules (singer's nodules), contact ulcers, vocal 
cord paralysis, laryngoceles, pharyngitis (e.g., viral and bacterial), tonsillitis, tonsillar 
cellulitis, parapharyngeal abscess, laryngitis, laryngoceles, and throat cancers (e.g., cancer 
of the nasopharynx, tonsil cancer, larynx cancer), lung cancer (e.g., squamous cell 
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carcinoma, small cell (oat cell) carcinoma, large cell carcinoma, and adenocarcinoma), 
allergic disorders (eosinophilic pneumonia, hypersensitivity pneumonitis (e.g., extrinsic 
allergic alveolitis, allergic interstitial pneumonitis, organic dust pneumoconiosis, allergic 
bronchopulmonary aspergillosis, asthma, Wegener's granulomatosis (granulomatous 
vasculitis), Goodpasture's syndrome)), pneumonia (e.g., bacterial pneumonia (e.g., 
Streptococcus pneumoniae (pneumococcal pneumonia), Staphylococcus aureus 
(staphylococcal pneumonia), Gram-negative bacterial pneumonia (caused by, e.g., 
Klebsiella and Pseudomas spp.), Mycoplasma pneumoniae pneumonia, Hemophilus 
influemae pneumonia, Legionella pneumophila (Legionnaires' disease), and Chlamydia 
psittaci (Psittacosis)), and viral pneumonia (e.g., influenza, chickenpox (varicella). 

Additional diseases and disorders of the respiratory system include, but are not 
limited to bronchiolitis, polio (poliomyelitis), croup, respiratory syncytial viral infection, 
mumps, erythema infectiosum (fifth disease), roseola infantum, progressive rubella 
panencephalitis, german measles, and subacute sclerosing panencephalitis), fungal 
pneumonia (e.g., Histoplasmosis, Coccidioidomycosis, Blastomycosis, fungal infections in 
people with severely suppressed immune systems (e.g., cryptococcosis, caused by 
Cryptococcus neoformans; aspergillosis, caused by Aspergillus spp.; candidiasis, caused by 
Candida; and mucormycosis)), Pneumocystis carina (Pneumocystis pneumonia), atypical 
pneumonias (e.g., Mycoplasma and Chlamydia spp.), opportunistic infection pneumonia, 
nosocomial pneumonia, chemical pneumonitis, and aspiration pneumonia, pleural disorders 
(e.g., pleurisy, pleural effusion, and pneumothorax (e.g., simple spontaneous pneumothorax, 
complicated spontaneous pneumothorax, tension pneumothorax)), obstructive airway 
diseases (e.g., asthma, chronic obstructive pulmonary disease (COPD), emphysema, chronic 
or acute bronchitis), occupational lung diseases (e.g., silicosis, black lung (coal workers' 
pneumoconiosis), asbestosis, berylliosis, occupational asthsma, byssinosis, and benign 
pneumoconioses), Infiltrative Lung Disease (e.g., pulmonary fibrosis (e.g., fibrosing 
alveolitis, usual interstitial pneumonia), idiopathic pulmonary fibrosis, desquamative 
interstitial pneumonia, lymphoid interstitial pneumonia, histiocytosis X (e.g., Letterer-Siwe 
disease, Hand-Schuller-Christian disease, eosinophilic granuloma), idiopathic pulmonary 
hemosiderosis, sarcoidosis and pulmonary alveolar proteinosis), Acute respiratory distress 
syndrome (also called, e.g., adult respiratory distress syndrome), edema, pulmonary 
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embolism, bronchitis (e.g., viral, bacterial), bronchiectasis, atelectasis, lung abscess (caused 
by, e.g., Staphylococcus aureus or Legionella pneumophila), and cystic fibrosis. 

Anti-An^iogenesis Activity 

The naturally occurring balance between endogenous stimulators and inhibitors of 
angiogenesis is one in which inhibitory influences predominate. Rastinejad et aL, Cell 
56:345-355 (1989). In those rare instances in which neovascularization occurs under normal 
physiological conditions, such as wound healing, organ regeneration, embryonic 
development, and female reproductive processes, angiogenesis is stringently regulated and 
spatially and temporally delimited. Under conditions of pathological angiogenesis such as 
that characterizing solid tumor growth, these regulatory controls fail. Unregulated 
angiogenesis becomes pathologic and sustains progression of many neoplastic and non- 
neoplastic diseases. A number of serious diseases are dominated by abnormal 
neovascularization including solid tumor growth and metastases, arthritis, some types of eye 
disorders, and psoriasis. See, e.g., reviews by Moses et at, Biotech. P:630-634 (1991); 
Folkman et ah, N. Engl. J. Med, 355:1757-1763 (1995); Auerbach et aL, J. Microvasc. 
Res. 2P:401-411 (1985); Folkman, Advances in Cancer Research, eds. Klein and 
Weinhouse, Academic Press, New York, pp. 175-203 (1985); Patz, Am. J. Opthalmol 
94:715-743 (1982); and Folkman et aL, Science 221:119-125 (1983). In a number of 
pathological conditions, the process of angiogenesis contributes to the disease state. For 
example, significant data have accumulated which suggest that the growth of solid tumors is 
dependent on angiogenesis. Folkman and Klagsbrun, Science 235:442-447 (1987). 

The present invention provides for treatment of diseases or disorders associated with 
neovascularization by administration of fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention. Malignant and 
metastatic conditions which can be treated with the polynucleotides and polypeptides, or 
agonists or antagonists of the invention include, but are not limited to, malignancies, solid 
tumors, and cancers described herein and otherwise known in the art (for a review of such 
disorders, see Fishman et aL, Medicine, 2d Ed., J. B. Lippincott Co., Philadelphia 
(1985)). Thus, the present invention provides a method of treating an angiogenesis-related 
disease and/or disorder, comprising administering to an individual in need thereof a 
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therapeutically effective amount of an albumin fusion protein of the invention and/or 
polynucleotides encoding an albumin fusion protein of the invention. For example, fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention may be utilized in a variety of additional methods in order to therapeutically treat 
a cancer or tumor. Cancers which may be treated with fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are 
not limited to solid tumors, including prostate, lung, breast, ovarian, stomach, pancreas, 
larynx, esophagus, testes, liver, parotid, biliary tract, colon, rectum, cervix, uterus, 
endometrium, kidney, bladder, thyroid cancer; primary tumors and metastases; melanomas; 
glioblastoma; Kaposi's sarcoma; leiomyosarcoma; non- small cell lung cancer; colorectal 
cancer; advanced malignancies; and blood born tumors such as leukemias. For example, 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention may be delivered topically, in order to treat cancers such as skin cancer, head 
and neck tumors, breast tumors, and Kaposi's sarcoma. 

Within yet other aspects, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may be utilized to treat superficial forms 
of bladder cancer by, for example, intravesical administration. Albumin fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention may 
be delivered directly into the tumor, or near the tumor site, via injection or a catheter. Of 
course, as the artisan of ordinary skill will appreciate, the appropriate mode of 
administration will vary according to the cancer to be treated. Other modes of delivery are 
discussed herein. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be useful in treating other disorders, besides cancers, 
which involve angiogenesis. These disorders include, but are not limited to: benign tumors, 
for example hemangiomas, acoustic neuromas, neurofibromas, trachomas, and pyogenic 
granulomas; artheroscleric plaques; ocular angiogenic diseases, for example, diabetic 
retinopathy, retinopathy of prematurity, macular degeneration, corneal graft rejection, 
neovascular glaucoma, retrolental fibroplasia, rubeosis, retinoblastoma, uvietis and Pterygia 
(abnormal blood vessel growth) of the eye; rheumatoid arthritis; psoriasis; delayed wound 
healing; endometriosis; vasculogenesis; granulations; hypertrophic scars (keloids); 
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nonunion fractures; scleroderma; trachoma; vascular adhesions; myocardial angiogenesis; 
coronary collaterals; cerebral collaterals; arteriovenous malformations; ischemic limb 
angiogenesis; Osier-Webber Syndrome; plaque neovascularization; telangiectasia; 
hemophiliac joints; angiofibroma; fibromuscular dysplasia; wound granulation; Crohn's 
disease; and. atherosclerosis. 

For example, within one aspect of the present invention methods are provided for 
treating hypertrophic scars and keloids, comprising the step of administering albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention to a hypertrophic scar or keloid. 

Within one embodiment of the present invention fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention are directly 
injected into a hypertrophic scar or keloid, in order to prevent the progression of these 
lesions. This therapy is of particular value in the prophylactic treatment of conditions which 
are known to result in the development of hypertrophic scars and keloids (e.g., bums), and is 
preferably initiated after the proliferative phase has had time to progress (approximately 14 
days after the initial injury), but before hypertrophic scar or keloid development. As noted 
above, the present invention also provides methods for treating neovascular diseases of the 
eye, including for example, corneal neovascularization, neovascular glaucoma, proliferative 
diabetic retinopathy, retrolental fibroplasia and macular degeneration. 

Moreover, Ocular disorders associated with neovascularization which can be treated 
with the albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention include, but are not limited to: neovascular glaucoma, 
diabetic retinopathy, retinoblastoma, retrolental fibroplasia, uveitis, retinopathy of 
prematurity macular degeneration, corneal graft neovascularization, as well as other eye 
inflammatory diseases, ocular tumors and diseases associated with choroidal or his 
neovascularization. See, e.g., reviews by Waltman et al, Am. J. Ophthal. 55:704-710 
(1978) and Gartner et al, Surv. Ophthal 22:291-312 (1978). 

Thus, within one aspect of the present invention methods are provided for treating 
neovascular diseases of the eye such as corneal neovascularization (including corneal graft 
neovascularization), comprising the step of administering to a patient a therapeutically 
effective amount of a compound (e.g., fusion proteins of the invention and/or 
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polynucleotides encoding albumin fusion proteins of the invention) to the cornea, such that 
the formation of blood vessels is inhibited. Briefly, the cornea is a tissue which normally 
lacks blood vessels. In certain pathological conditions however, capillaries may extend into 
the cornea from the pericorneal vascular plexus of the limbus. When the cornea becomes 
vascularized, it also becomes clouded, resulting in a decline in the patient's visual acuity. 
Visual loss may become complete if the cornea completely opacitates. A wide variety of 
disorders can result in corneal neovascularization, including for example, corneal infections 
(e.g., trachoma, herpes simplex keratitis, leishmaniasis and onchocerciasis), immunological 
processes (e.g., graft rejection and Stevens-Johnson's syndrome), alkali burns, trauma, 
inflammation (of any cause), toxic and nutritional deficiency states, and as a complication of 
wearing contact lenses. 

Within particularly preferred embodiments of the invention, may be prepared for 
topical administration in saline (combined with any of the preservatives and antimicrobial 
agents commonly used in ocular preparations), and administered in eyedrop form. The 
solution or suspension may be prepared in its pure form and administered several times 
daily. Alternatively, anti-angiogenic compositions, prepared as described above, may also 
be administered directly to the cornea. Within preferred embodiments, the anti-angiogenic 
composition is prepared with a muco-adhesive polymer which binds to cornea. Within 
further embodiments, the anti-angiogenic factors or anti-angiogenic compositions may be 
utilized as an adjunct to conventional steroid therapy. Topical therapy may also be useful 
prophylactically in corneal lesions which are known to have a high probability of inducing 
an angiogenic response (such as chemical burns). In these instances the treatment, likely in 
combination with steroids, may be instituted immediately to help prevent subsequent 
complications. 

Within other embodiments, the compounds described above may be injected directly 
into the corneal stroma by an ophthalmologist under microscopic guidance. The preferred 
site of injection may vary with the morphology of the individual lesion, but the goal of the 
administration would be to place the composition at the advancing front of the vasculature 
(i.e., interspersed between the blood vessels and the normal cornea). In most cases this 
would involve perilimbic corneal injection to "protect" the cornea from the advancing 
blood vessels. This method may also be utilized shortly after a corneal insult in order to 
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prophylactically prevent corneal neovascularization. In this situation the material could be 
injected in the perilimbic cornea interspersed between the corneal lesion and its undesired 
potential limbic blood supply. Such methods may also be utilized in a similar fashion to 
prevent capillary invasion of transplanted corneas. In a sustained-release form injections 
might only be required 2-3 times per year. A steroid could also be added to the injection 
solution to reduce inflammation resulting from the injection itself. 

Within another aspect of the present invention, methods are provided for treating 
neovascular glaucoma, comprising the step of administering to a patient a therapeutically 
effective amount of an albumin fusion protein of the invention and/or polynucleotides 
encoding an albumin fusion protein of the invention to the eye, such that the formation of 
blood vessels is inhibited. In one embodiment, the compound may be administered 
topically to the eye in order to treat early forms of neovascular glaucoma. Within other 
embodiments, the compound may be implanted by injection into the region of the anterior 
chamber angle. Within other embodiments, the compound may also be placed in any 
location such that the compound is continuously released into the aqueous humor. Within 
another aspect of the present invention, methods are provided for treating proliferative 
diabetic retinopathy, comprising the step of administering to a patient a therapeutically 
effective amount of an albumin fusion-protein of the invention and/or polynucleotides 
encoding an albumin fusion protein of the invention to the eyes, such that the formation of 
blood vessels is inhibited. 

Within particularly preferred embodiments of the invention, proliferative diabetic 
retinopathy may be treated by injection into the aqueous humor or the vitreous, in order to 
increase the local concentration of the polynucleotide, polypeptide, antagonist and/or 
agonist in the retina. Preferably, this treatment should be initiated prior to the acquisition of 
severe disease requiring photocoagulation. 

. Within another aspect of the present invention, methods are provided for treating 
retrolental fibroplasia, comprising the step of administering to a patient a therapeutically 
effective amount of an albumin fusion protein of the invention and/or polynucleotides 
encoding an albumin fusion protein of the invention to the eye, such that the formation of 
blood vessels is inhibited. The compound may be administered topically, via intravitreous 
injection and/or via intraocular implants. 
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Additionally, disorders which can be treated with fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention include, but are 
not limited to, hemangioma, arthritis, psoriasis, angiofibroma, atherosclerotic plaques, 
delayed wound healing, granulations, hemophilic joints, hypertrophic scars, nonunion 
fractures, Osier-Weber syndrome, pyogenic granuloma, scleroderma, trachoma, and 
vascular adhesions. 

Moreover, disorders and/or states, which can be treated, prevented, diagnosed, 
and/or prognosed with the the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention of the invention include, 
but are not limited to, solid tumors, blood born tumors such as leukemias, tumor metastasis, 
Kaposi's sarcoma, benign tumors, for example hemangiomas, acoustic neuromas, 
neurofibromas, trachomas, and pyogenic granulomas, rheumatoid arthritis, psoriasis, ocular 
angiogenic diseases, for example, diabetic retinopathy, retinopathy of prematurity, macular 
degeneration, corneal graft rejection, neovascular glaucoma, retrolental fibroplasia, 
rubeosis, retinoblastoma, and uvietis, delayed wound healing, endometriosis, 
vascluogenesis, granulations, hypertrophic scars (keloids), nonunion fractures, scleroderma, 
■trachoma, vascular adhesions, myocardial angiogenesis, coronary collaterals, cerebral 
collaterals, arteriovenous malformations, ischemic limb angiogenesis, Osier-Webber 
Syndrome, plaque neovascularization, telangiectasia, hemophiliac joints, angiofibroma 
fibromuscular dysplasia, wound granulation, Crohn's disease, atherosclerosis, birth control 
agent by preventing vascularization required for embryo implantation controlling 
menstruation, diseases that have angiogenesis as a pathologic consequence such as cat 
scratch disease (Rochele minalia quintosa), ulcers (Helicobacter pylori), Bartonellosis and 
bacillary angiomatosis. 

In one aspect of the birth control method, an amount of the compound sufficient to 
block embryo implantation is administered before or after intercourse and fertilization have 
occurred, thus providing an effective method of birth control, possibly a "morning after" 
method. Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may also be used in controlling menstruation or 
administered as either a peritoneal lavage fluid or for peritoneal implantation in the 
treatment of endometriosis. 
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Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be incorporated into surgical sutures in order to prevent 
stitch granulomas. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may be utilized in a wide variety of surgical procedures. 
For example, within one aspect of the present invention a compositions (in the form of, for 
example, a spray or film) may be utilized to coat or spray an area prior to removal of a 
tumor, in order to isolate normal surrounding tissues from malignant tissue, and/or to 
prevent the spread of disease to surrounding tissues. Within other aspects of the present 
invention, compositions (e.g., in the form of a spray) may be delivered via endoscopic 
procedures in order to coat tumors, or inhibit angiogenesis in a desired locale. Within yet 
other aspects of the present invention, surgical meshes which have been coated with anti- 
angiogenic compositions of the present invention may be utilized in any procedure wherein 
a surgical mesh might be utilized. For example, within one embodiment of the invention a 
surgical mesh laden with an anti-angiogenic composition may be utilized during abdominal 
cancer resection surgery (e.g., subsequent to colon resection) in order to provide support to 
the structure, and to release an amount of the anti-angiogenic factor. 

Within further aspects of the present invention, methods are provided for treating 
tumor excision sites, comprising administering albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention to the resection 
margins of a tumor subsequent to excision, such that the local recunence of cancer and the 
formation of new blood vessels at the site is inhibited. Within one embodiment of the 
invention, the anti-angiogenic compound is administered directly to the tumor excision site 
(e.g., applied by swabbing, brushing or otherwise coating the resection margins of the tumor 
with the anti-angiogenic compound). Alternatively, the anti-angiogenic compounds may be 
incorporated into known surgical pastes prior to administration. Within particularly 
prefened embodiments of the invention, the anti-angiogenic compounds are applied after 
hepatic resections for malignancy, and after neurosurgical operations. 

Within one aspect of the present invention, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may "be administered to 
the resection margin of a wide variety of tumors, including for example, breast, colon, brain 
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and hepatic tumors. For example, within one embodiment of the invention, anti-angiogenic 
compounds may be administered to the site of a neurological tumor subsequent to excision, 
such that the formation of new blood vessels at the site are inhibited. 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may also be administered along with other anti- 
angiogenic factors. Representative examples of other anti-angiogenic factors include: Anti- 
Invasive Factor, retinoic acid and derivatives thereof, paclitaxel, Suramin, Tissue Inhibitor 
of Metalloproteinase-1, Tissue Inhibitor of Metalloproteinase-2, Plasminogen Activator 
Inhibitor- 1, Plasminogen Activator Inhibitor-2, and various forms of the lighter "d group" 
transition metals. 

Lighter "d group" transition metals include, for example, vanadium, molybdenum, 
tungsten, titanium, niobium, and tantalum species. Such transition metal species may form 
transition metal complexes. Suitable complexes of the above-mentioned transition metal 
species include oxo transition metal complexes. 

Representative examples of vanadium complexes include oxo vanadium complexes 
such as vanadate and vanadyl complexes. Suitable vanadate complexes include 
metavanadate and orthovanadate complexes such as, for .example, ammonium 
metavanadate, sodium metavanadate, and sodium orthovanadate. Suitable vanadyl 
complexes include, for example, vanadyl acetylacetonate and vanadyl sulfate including 
vanadyl sulfate hydrates such as vanadyl sulfate mono- and trihydrates. 

Representative examples of tungsten and molybdenum complexes also include oxo 
complexes. Suitable oxo tungsten complexes include tungstate and tungsten oxide 
complexes. Suitable tungstate complexes include ammonium tungstate, calcium tungstate, 
sodium tungstate dihydrate, and tungstic acid. Suitable tungsten oxides include tungsten 
(IV) oxide and tungsten (VI) oxide. Suitable oxo molybdenum complexes include 
molybdate, molybdenum oxide, and molybdenyl complexes. Suitable molybdate complexes 
include ammonium molybdate and its hydrates, sodium molybdate and its hydrates, and 
potassium molybdate and its hydrates. Suitable molybdenum oxides include molybdenum 
(VI) oxide, molybdenum (VI) oxide, and molybdic acid. Suitable molybdenyl complexes 
include, for example, molybdenyl acetylacetonate. Other suitable tungsten and 



-166- 



Aventis Behring File No. 2002/KOO2 US 
molybdenum complexes include hydroxo derivatives derived from, for example, glycerol, 
tartaric acid, and sugars. 

A wide variety of other anti-angiogenic factors may also be utilized within the 
context of the present invention. Representative examples include platelet factor 4; 
protamine sulphate; sulphated chitin derivatives (prepared from queen crab shells), (Murata 
et al., Cancer Res. 51:22-26, 1991); Sulphated Polysaccharide Peptidoglycan Complex (SP- 
PG) (the function of this compound may be enhanced by the presence of steroids such as 
estrogen, and tamoxifen citrate); Staurosporine; modulators of matrix metabolism, including 
for example, proline analogs, cishydroxyproline, d,L-3,4-dehydroproline, Thiaproline, 
alpha,alpha-dipyridyl, aminopropionitrile fumarate; 4-propyl-5-(4~pyridinyl)-2(3H)- 
oxazolone; Methotrexate; Mitoxantrone; Heparin; Interferons; 2 Macroglobulin-serum; 
CbIMP-3 (Pavloff et al., J. Bio. Chem. 267:17321-17326, (1992)); Chymostatin 
(Tomkinson et al., Biochem J. 286:475-480, (1992)); Cyclodextrin Tetradecasulfate; 
Eponemycin; Camptothecin; Fumagillin (Ingber et al., Nature 348:555-557, 1990); Gold 
Sodium THomalate ("GST"; Matsubara and Ziff, J. Clin. Invest. 79:1440-1446, (1987)); 
anticollagenase-serum; alpha2-antiplasmin (Holmes et al., J. Biol. Chem. 262(4): 1659-1 664, 
(1987)); Bisantrene (National Cancer Institute); Lobenzarit disodium (N-(2)-carboxyphenyl- 
4- chloroanthronilic acid disodium or "CCA" ; Takeuchi et al., Agents Actions 36:312-316, 
(1992)); Thalidomide; Angostatic steroid; AGM-1470; carboxynaminolmidazole; and 
metalloproteinase inhibitors such as BB94. 

Diseases at the Cellular Level 

Diseases associated with increased cell survival or the inhibition of apoptosis that 
could be treated, prevented, diagnosed, and/or prognosed using fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention, include 
cancers (such as follicular lymphomas, carcinomas with p53 mutations, and hormone- 
dependent tumors, including, but not limited to colon cancer, cardiac tumors, pancreatic 
cancer, melanoma, retinoblastoma, glioblastoma, lung cancer, intestinal cancer, testicular 
cancer, stomach cancer, neuroblastoma, myxoma, myoma, lymphoma, endothelioma, 
osteoblastoma, osteoclastoma, osteosarcoma, chondrosarcoma, adenoma, breast cancer, 
prostate cancer, Kaposi's sarcoma and ovarian cancer); autoimmune disorders (such as, 
- 167- 



Aventis Behring File No. 2002/K002 US 
multiple sclerosis, Sjogren's syndrome, Hashimoto's thyroiditis, biliary cirrhosis, Behcet's 
disease, Crohn's disease, polymyositis, systemic lupus erythematosus and immune-related 
glomerulonephritis and rheumatoid arthritis) and viral infections (such as herpes viruses, 
pox viruses and adenoviruses), inflammation, graft v. host disease, acute graft rejection, and 
chronic graft rejection. 

In preferred embodiments, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention are used to inhibit growth, progression, 
and/or metasis of cancers, in particular those listed above. 

Additional diseases or conditions associated with increased cell survival that could 
be treated or detected by fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention include, but axe not limited to, progression, and/or 
metastases of malignancies and related disorders such as leukemia (including acute 
leukemias (e.g., acute lymphocytic leukemia, acute myelocytic leukemia (including 
myeloblastic, promyelocytic, myelomonocytic, monocytic, and erythroleukemia)) and 
chronic leukemias (e.g., chronic myelocytic (granulocytic) leukemia and chronic 
lymphocytic leukemia)), polycythemia vera, lymphomas (e.g., Hodgkin's disease and 
non-Hodgkin's disease), multiple myeloma, Waldenstrom's macroglobulinemia, heavy chain 
disease, and solid tumors including, but not limited to, sarcomas and carcinomas such as 
fibrosarcoma, myxosarcoma, liposarcoma, chondrosarcoma, osteogenic sarcoma, chordoma, 
angiosarcoma, endotheliosarcoma, lymphangiosarcoma, lymphangioendotheliosarcoma, 
synovioma, mesothelioma, Ewing's tumor, leiomyosarcoma, rhabdomyosarcoma, colon 
carcinoma, pancreatic cancer, breast cancer, ovarian cancer, prostate cancer, squamous cell 
carcinoma, basal cell carcinoma, adenocarcinoma, sweat gland carcinoma, sebaceous gland 
carcinoma, papillary carcinoma, papillary adenocarcinomas, cystadenocarcinoma, medullary 
carcinoma, bronchogenic carcinoma, renal cell carcinoma, hepatoma, bile duct carcinoma, 
choriocarcinoma, seminoma, embryonal carcinoma, Wilm's tumor, cervical cancer, 
testicular tumor, lung carcinoma, small cell lung carcinoma, bladder carcinoma, epithelial 
carcinoma, glioma, astrocytoma, medulloblastoma, craniopharyngioma, ependymoma, 
pinealoma, hemangioblastoma, acoustic neuroma, oligodendroglioma, menangioma, 
melanoma, neuroblastoma, and retinoblastoma. 
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Diseases associated with increased apoptosis that could be treated, prevented, 
diagnosed, and/or prognesed using fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, include^ but are not limited to, AIDS; 
neurodegenerative disorders (such as Alzheimer's disease, Parkinson's disease, Amyotrophic 
lateral sclerosis, Retinitis pigmentosa, Cerebellar degeneration and brain tumor or prior 
associated disease); autoimmune disorders (such as, multiple sclerosis, Sjogren's syndrome, 
Hashimoto's thyroiditis, biliary cirrhosis, Behcet's disease, Crohn's disease, polymyositis, 
systemic lupus erythematosus and immune-related glomerulonephritis and rheumatoid 
arthritis) myelodysplastic syndromes (such as aplastic anemia), graft v. host disease, 
g ischemic injury (such as that caused by myocardial infarction, stroke and reperfusion 

gj injury), liver injury (e.g., hepatitis related liver injury, ischemia/reperfusion injury, 

m cholestasis (bile duct injury) and liver cancer); toxin-induced liver disease (such as that 

^ caused by alcohol), septic shock, cachexia and anorexia. 
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Wound Healing and Epithelial Cell Proliferation 

In accordance with yet a further aspect of the present invention, there is provided a 
process for utilizing fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, for therapeutic purposes, for example, to stimulate 
epithelial cell proliferation and basal keratinocytes for the purpose of wound healing, and to 
stimulate hair follicle production and healing of dermal wounds. Albumin fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention, 
may be clinically useful in stimulating wound healing including surgical wounds, excisional 
wounds, deep wounds involving damage of the dermis and epidermis, eye tissue wounds, 
dental tissue wounds, oral cavity wounds, diabetic ulcers, dermal ixlcers, cubitus ulcers, 
arterial ulcers, venous stasis ulcers, bums resulting from heat exposure or chemicals, and 
other abnormal wound healing conditions such as tiremia, malnutrition, vitamin deficiencies 
and complications associated with systemic treatment with steroids, radiation therapy and 
antineoplastic drugs and antimetabolites. Albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, could be used to 
promote dermal reestablishment subsequent to dermal loss 

Albumin fusion proteins , of the invention and/or polynucleotides encoding albiunin 
fusion proteins of the invention, could be used to increase the adherence of skin grafts to a 
wound bed and to stimulate re-epithelialization from the wound bed. The following are 
types of grafts that fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, could be used to increase adherence to a wound 
bed: autografts, artificial skin, allografts, autodermic graft, autoepdermic grafts, avacular 
grafts, Blair-Brown grafts, bone graft, brephoplastic grafts, cutis graft, delayed graft, dermic 
graft, epidermic graft, fascia graft, full thickness graft, heterologous graft, xenograft, 
homologous graft, hyperplastic graft, lamellar graft, mesh graft, mucosal graft, Ollier- 
Thiersch graft, omenpal graft, patch graft, pedicle graft, penetrating graft, split skin graft, 
thick split graft. Albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, can be used to promote skin strength and to 
improve the appearance of aged skin. 

It is believed that fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, will also produce changes in hepatocyte 
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proliferation, and epithelial cell proliferation in the lung, breast, pancreas, stomach, small 
intestine, and large intestine. Albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, could promote 
proliferation of epithelial cells such as sebocytes, hair follicles, hepatocytes, type II 
pneumocytes, mucin-producing goblet cells, and other epithelial cells and their progenitors 
contained within the skin, lung, liver, and gastrointestinal tract. Albumin fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention, 
may promote proliferation of endothelial cells, kerafmocytes, and basal keratinocytes. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, could also be used to reduce the side effects of gut toxicity 
that result from radiation, chemotherapy treatments or viral infections. Albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, may have a cytoprotective effect on the small intestine mucosa. Albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention, may also stimulate healing of mucositis (mouth ulcers) that result from 
chemotherapy and viral infections. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, could further be used in full regeneration of skin in full and 
partial thickness skin defects, including burns, (i.e., repopulation of hair follicles, sweat 
glands, and sebaceous glands), treatment of other skin defects such as psoriasis. Albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention, could be used to treat epidermolysis bullosa, a defect in adherence of the 
epidermis to the underlying dermis which results in frequent, open and painful blisters by 
accelerating reepithelialization of these lesions. Albumin fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, could also be 
used to treat gastric and doudenal ulcers and help heal by scar formation of the mucosal 
lining and regeneration of glandular mucosa and duodenal mucosal lining more rapidly. 
Inflammatory bowel diseases, such as Crohn's disease and ulcerative colitis, are diseases 
which result in destruction of the mucosal surface of the small or large intestine, 
respectively. Thus, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, could be used to promote the resurfacing of the 
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mucosal surface to aid more rapid healing and to prevent progression of inflammatory 
bowel disease. Treatment with fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, is expected to have a significant effect 
on the production of mucus throughout the gastrointestinal tract and could be used to protect 
the intestinal mucosa from injurious substances that are ingested or following surgery. 
Albumin fusion proteins of the invention and/or polynucleotides encoding alburnin fusion 
proteins of the invention, could be used to treat diseases associate with the under expression. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, could be used to prevent and heal damage to the lungs due 
to various pathological states. Albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, which could stimulate 
proliferation and differentiation and promote the repair of alveoli and brochiolar epithelium 
to prevent or treat acute or chronic lung damage. For example, emphysema, which results 
in the progressive loss of aveoli, and inhalation injuries, i.e., resulting from smoke 
inhalation and burns, that cause necrosis of the bronchiolar epithelium and alveoli could be 
effectively treated using polynucleotides or polypeptides, agonists or antagonists of the 
present invention. Also fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, could be used to stimulate the proliferation of and 
differentiation of type II pneumocytes, which may help treat or prevent disease such as 
hyaline membrane diseases, such as infant respiratory distress syndrome and 
bronchopulmonary displasia, in premature infants. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, could stimulate the proliferation and differentiation of 
hepatocytes and, thus, could be used to alleviate or treat liver diseases and pathologies such 
as fulminant liver failure caused by cirrhosis, liver damage caused by viral hepatitis and 
toxic substances (i.e., acetaminophen, carbon tetraholoride and other hepatotoxins known in 
the art). 

In addition, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, could be used treat or prevent the onset of diabetes 
mellitus. In patients with newly diagnosed Types I and II diabetes, where some islet cell 
function remains, fusion proteins of the invention and/or polynucleotides encoding albumin 
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fusion proteins of the invention, could be used to maintain the islet function so as to 
alleviate, delay or prevent permanent manifestation of the disease. Also, fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention, 
could be used as an auxiliary in islet cell transplantation to improve or promote islet cell 
function. 

Neural Activity and Neurological Diseases 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be used for the diagnosis and/or treatment of 
diseases, disorders, damage or injury of the brain and/or nervous system. Nervous system 
disorders that can be treated with the compositions of the invention (e.g., fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention), 
include, but are not limited to, nervous system injuries, and diseases or disorders which 
result in either a disconnection of axons, a diminution or degeneration of neurons, or 
demyelination. Nervous system lesions which may be treated in a patient (including human 
and non-human mammalian patients) according to the methods of the invention, include but 
are not limited to, the following lesions of either the central (including spinal cord, brain) or 
peripheral nervous systems: (1) ischemic lesions, in which a lack of oxygen in a portion of 
the nervous system results in neuronal injury or death, including cerebral infarction or 
ischemia, or spinal cord infarction or ischemia; (2) traumatic lesions, including lesions 
caused by physical injury or associated with surgery, for example, lesions which sever a 
portion of the nervous system, or compression injuries; (3) malignant lesions, in which a 
portion of the nervous system is destroyed or injured by malignant tissue which is either a 
nervous system associated malignancy or a malignancy derived from non-nervous system 
tissue; (4) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by 
human immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme 
disease, tuberculosis, or syphilis; (5) degenerative lesions, in which a portion of the 
nervous system is destroyed or injured as a result of a degenerative process including but 
not limited to, degeneration associated with Parkinson's disease, Alzheimer's disease, 
Huntington's chorea, or amyotrophic lateral sclerosis (AJLS); (6) lesions associated with 
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nutritional diseases or disorders, in which a portion of the nervous system is destroyed or 
injured by a nutritional disorder or disorder of metabolism including, but not limited to, 
vitamin B12 deficiency, folic acid deficiency, Wernicke disease, tobacco-alcohol 
amblyopia, Marchiafava-Bignami disease (primary degeneration of the corpus callosum), 
and alcoholic cerebellar degeneration; (7) neurological lesions associated with systemic 
diseases including, but not limited to, diabetes (diabetic neuropathy, Bell's palsy), systemic 
lupus erythematosus, carcinoma, or sarcoidosis; (8) lesions caused by toxic substances 
including alcohol, lead, or particular neurotoxins; and (9) demyelinated lesions in which a 
portion of the nervous system is destroyed or injured by a demyelinating disease including, 
but not limited to, multiple sclerosis, human immunodeficiency virus-associated 
myelopathy, transverse myelopathy or various etiologies, progressive multifocal 
leukoencephalopathy, and central pontine myelinolysis. 

In one embodiment, the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to protect neural 
cells from the damaging effects of hypoxia. In a further preferred embodiment, the albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention are used to protect neural cells from the damaging effects of cerebral hypoxia. 
According to this embodiment, the compositions of the invention are used to treat or 
prevent neural cell injury associated with cerebral hypoxia. In one non-exclusive aspect of 
this embodiment, the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention, are used to treat or prevent neural cell 
injury associated with cerebral ischemia. In another non-exclusive aspect of this 
embodiment, the albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention are used to treat or prevent neural cell injury 
associated with cerebral infarction. 

In another prefened embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin, fusion proteins of the invention are used to treat or 
prevent neural cell injury associated with a stroke. In a specific embodiment, albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention are used to treat or prevent cerebral neural cell injury associated with a stroke. 
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In another preferred embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to treat or 
prevent neural cell injury associated with a heart attack. In a specific embodiment, albumin 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention are used to treat or prevent cerebral neural cell injury associated with a heart 
attack. * 

The compositions of the invention which are useful for treating or preventing a 
nervous system disorder may be selected by testing for biological activity in promoting the 
survival or differentiation of neurons. For example, and not by way of limitation, 
compositions of the invention which elicit any of the following effects may be useful 
according to the invention: (1) increased survival time of neurons in culture either in the 
presence or absence of hypoxia or hypoxic conditions; (2) increased sprouting of neurons in 
culture or in vivo; (3) increased production of a neuron-associated molecule in culture or in 
vivo, e.g. , choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 
(4) decreased symptoms of neuron dysfunction in vivo. Such effects may be measured by 
any method known in the art. In preferred, non4imiting embodiments, increased survival of 
neurons may routinely be measured using a method set forth herein or otherwise known in 
the art, such as, for example, in Zhang et ah, Proc Natl Acad Sci USA 97:3637-42 (2000) or 
in Arakawa et al, J. Neurosci., 70:3507-15 (1990); increased sprouting of neurons may be 
detected hy methods known in the art, such as, for example, the methods set forth in 
Pestronk et al., Exp. Neurol, 70:65-82 (1980), or Brown et al, Ann. Rev. Neurosci., 4:17-42 
(1981); increased production of neuron-associated molecules may be measured by bioassay, 
enzymatic assay, antibody binding, Northern blot assay, etc., using techniques known in the 
art and depending on the molecule to be measured; and motor neuron dysfunction may be 
measured by assessing the physical manifestation of motor neuron disorder, e.g., weakness, 
motor neuron conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to 
the invention include, but are not limited to, disorders such as infarction, infection, exposure 
to toxin, trauma, surgical damage, degenerative disease or malignancy that may affect motor 
neurons as well as other components of the nervous system, as well as disorders that 
selectively affect neurons such as amyotrophic lateral sclerosis, and including, but not 
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limited to, progressive spinal muscular atrophy, progressive bulbar palsy, primary lateral 
sclerosis, infantile and juvenile muscular atrophy, progressive bulbar paralysis of childhood 
(Fazio-Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

Further, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may play a role in neuronal survival; synapse formation; 
conductance; neural differentiation, etc. Thus, compositions of the invention (including 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention) may be used to diagnose and/or treat or prevent diseases or disorders 
associated with these roles, including, but not limited to, learning and/or cognition 
disorders. The compositions of the invention may also be useful in the treatment or 
prevention of neurodegenerative disease states and/or behavioural disorders. Such 
neurodegenerative disease states and/or behavioral disorders include, but are not limited to, 
Alzheimer's Disease, Parkinson's Disease, Huntington's Disease, Tourette Syndrome, 
schizophrenia, mania, dementia, paranoia, obsessive compulsive disorder, panic disorder, 
learning disabilities, ALS, psychoses, autism, and altered behaviors, including disorders in 
feeding, sleep patterns, balance, and perception. In addition, compositions of the invention 
may also play a role in the treatment, prevention and/or detection of developmental 
disorders associated with the developing embryo, or sexually-linked disorders. 

Additionally, fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, may be useful in protecting neural cells from 
diseases, damage, disorders, or injury, associated with cerebrovascular disorders including, 
but not limited to, carotid artery diseases (e.g., carotid artery thrombosis, carotid stenosis, or 
Moyamoya Disease), cerebral amyloid angiopathy, cerebral aneurysm, cerebral anoxia, 
cerebral arteriosclerosis, cerebral arteriovenous malformations, cerebral artery diseases, 
cerebral embolism and thrombosis (e.g., carotid artery thrombosis, sinus thrombosis, or 
Wallenberg's Syndrome), cerebral hemorrhage (e.g., epidural or subdural hematoma, or 
subarachnoid hemorrhage), cerebral infarction, cerebral ischemia (e.g., transient cerebral 
ischemia, Subclavian Steal Syndrome, or vertebrobasilar insufficiency), vascular dementia 
(e.g., multi-irrfarct), leukomalacia, periventricular, and vascular headache (e.g., cluster 
headache or migraines). 
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In accordance with yet a further aspect of the present invention, there is provided a 
process for utilizing fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, for therapeutic purposes, for example, to stimulate 
neurological cell proliferation and/or differentiation. Therefore, fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may be 
used to treat and/or detect neurologic diseases. Moreover, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention, can be used as a 
marker or detector of a particular nervous system disease or disorder. 

Examples of neurologic diseases which can be treated or detected with fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention include, brain diseases, such as metabolic brain diseases which includes 
phenylketonuria such as maternal phenylketonuria, pyruvate carboxylase deficiency, 
pyruvate dehydrogenase complex deficiency, Wernicke's Encephalopathy, brain edema,, 
brain neoplasms such as cerebellar neoplasms which include infratentorial neoplasms, 
cerebral ventricle neoplasms such as choroid plexus neoplasms, hypothalamic neoplasms, 
supratentorial neoplasms, canavan disease, cerebellar diseases such as cerebellar ataxia 
which include spinocerebellar degeneration such as ataxia telangiectasia, cerebellar 
dyssynergia, Friederich's Ataxia, Machado- Joseph Disease, olivopontocerebellar atrophy, 
cerebellar neoplasms such as infratentorial neoplasms, diffuse cerebral sclerosis such as 
encephalitis periaxialis, globoid cell leukodystrophy, metachromatic leukodystrophy and 
subacute sclerosing panencephalitis. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include cerebrovascular disorders (such as carotid artery diseases which include carotid 
artery thrombosis, carotid stenosis and Moyamoya Disease), cerebral amyloid angiopathy, 
cerebral aneurysm, cerebral anoxia, cerebral arteriosclerosis, cerebral arteriovenous 
malformations, cerebral artery diseases, cerebral embolism and thrombosis such as carotid 
artery thrombosis, sinus thrombosis and Wallenberg's Syndrome, cerebral hemorrhage such 
as epidural hematoma, subdural hematoma and subarachnoid hemorrhage, cerebral 
infarction, cerebral ischemia such as transient cerebral ischemia, Subclavian Steal 
Syndrome and vertebrobasilar insufficiency, vascular dementia such as multi-infarct 
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dementia, periventricular leukomalacia, vascular headache such as cluster headache and 
migraine. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include dementia such as AIDS Dementia Complex, presenile dementia such as Alzheimer's 
Disease and Creutzfeldt-Jakob Syndrome, senile dementia such as Alzheimer's Disease and 
progressive supranuclear palsy, vascular dementia such as mulu-infarct dementia, 
encephalitis which include encephalitis periaxialis, viral encephalitis such as epidemic 
encephalitis, Japanese Encephalitis, St. Louis Encephalitis, tick-borne encephalitis and West 
Nile Fever, acute disseminated encephalomyelitis, meningoencephalitis such as 
uveomeningoencephalitic syndrome, Postencephalitic Parkinson Disease and subacute 
sclerosing panencephalitis, encephalomalacia such as periventricular leukomalacia, epilepsy 
such as generalized epilepsy which includes infantile spasms, absence epilepsy, myoclonic 
epilepsy which includes MERRF Syndrome, tonic-clonic epilepsy, partial epilepsy such as 
complex partial epilepsy, frontal lobe epilepsy and temporal lobe epilepsy, post-traumatic 
epilepsy, status epilepticus such as Epilepsia Partialis Continua, and Hallervorden-Spatz 
Syndrome. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include hydrocephalus such as Dandy-Walker Syndrome and normal pressure 
hydrocephalus, hypothalamic diseases such as hypothalamic neoplasms, cerebral malaria, 
narcolepsy which includes cataplexy, bulbar poliomyelitis, cerebri pseudotumor, Rett 
Syndrome, Reye's Syndrome, thalamic diseases, cerebral toxoplasmosis, intracranial 
tuberculoma and Zellweger Syndrome, central nervous system infections such as AIDS 
Dementia Complex, Brain Abscess, subdural empyema, encephalomyelitis such as Equine 
Encephalomyelitis, Venezuelan Equine Encephalomyelitis, Necrotizing Hemorrhagic 
Encephalomyelitis, Visna, and cerebral malaria. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include meningitis such as arachnoiditis, aseptic meningtitis such as viral meningtitis which 
includes lymphocytic choriomeningitis, Bacterial meningtitis which includes Haemophilus 
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Meningtitis, Listeria Meningtitis, Meningococcal Meningtitis such as Waterhouse- 
Friderichsen Syndrome, Pneumococcal Meningtitis and meningeal tuberculosis, fungal 
meningitis such as Cryptococcal Meningtitis, subdural effusion, meningoencephalitis such 
as uvemeningoencephalitic syndrome, myelitis such' as transverse myelitis, neurosyphilis 
such as tabes dorsalis, poliomyelitis which includes bulbar poliomyelitis and 
postpoliomyelitis syndrome, prion diseases (such as Creutzfeldt-Jakob Syndrome, Bovine 
Spongiform Encephalopathy, Gerstmann-Straussler Syndrome, Kuru, Scrapie), and cerebral 
toxoplasmosis. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include central " nervous system neoplasms such as brain neoplasms that include cerebellar 
neoplasms such as infratentorial neoplasms, cerebral ventricle neoplasms such as choroid 
plexus neoplasms, hypothalamic neoplasms and supratentorial neoplasms, meningeal 
neoplasms, spinal cord neoplasms which include epidural neoplasms, demyelinating 
diseases such as Canavan Diseases, diffuse cerebral sceloris which includes 
adrenoleukodystrophy, encephalitis periaxialis, globoid cell leukodystrophy, diffuse 
cerebral sclerosis such as metachromatic leukodystrophy, allergic encephalomyelitis, 
necrotizing hemorrhagic encephalomyelitis, progressive multifocal leukoencephalopathy, 
multiple sclerosis, central pontine myelinolysis, transverse myelitis, neuromyelitis optica, 
Scrapie, Swayback, Chronic Fatigue Syndrome, Visna, High Pressure Nervous Syndrome, 
Meningism, spinal cord diseases such as amyotonia congenita, amyotrophic lateral sclerosis, 
spinal muscular atrophy such as Werdnig-Hoffmann Disease, spinal cord compression, 
spinal cord neoplasms such as epidural neoplasms, syringomyelia, Tabes Dorsalis, Stiff- 
Man Syndrome, mental retardation such as Angelman Syndrome, Cri-du-Chat Syndrome, 
De Lange's Syndrome, Down Syndrome, Gangliosidoses such as gangliosidoses G(M1), 
Sandhoff Disease, Tay-Sachs Disease, Hartnup Disease, homocystinuria, Laurence-Moon- 
Biedl Syndrome, Lesch-Nyhan Syndrome, Maple Syrup Urine Disease, mucolipidosis such 
as fucosidosis, neuronal ceroid-lipofuscinosis, oculocerebrorenal syndrome, 
phenylketonuria such as maternal phenylketonuria, Prader-Willi Syndrome, Rett Syndrome, 
Rubinstein-Taybi Syndrome, Tuberous Sclerosis, WAGR Syndrome, nervous system 
abnormalities such as holoprosencephaly, neural tube defects such as anencephaly which 
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includes hydrangencephaly, Arnold-Chairi Deformity, encephalocele. meningocele, 
meningomyelocele, spinal dysraphism such as spina bifida cystica and spina bifida occulta. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include hereditary motor and sensory neuropathies which include Charcot-Marie Disease, 
Hereditary optic atrophy, Refsum's Disease, hereditary spastic paraplegia, Werdnig- 
Hoffmann Disease, Hereditary Sensory and Autonomic Neuropathies such as Congenital 
Analgesia and Familial Dysautonomia, Neurologic manifestations (such as agnosia that 
include Gerstmann's Syndrome, Amnesia such as retrograde amnesia, apraxia, neurogenic 
bladder, cataplexy, communicative disorders such as hearing disorders that includes 
deafness, partial hearing loss, loudness recruitment and tinnitus, language disorders such as 
aphasia which include agraphia, anomia, broca aphasia, and Wernicke Aphasia, Dyslexia 
such as Acquired Dyslexia, language development disorders, speech disorders such as 
aphasia which includes anomia, broca aphasia and Wernicke Aphasia, articulation disorders, 
communicative disorders such as speech disorders which include dysarthria, echolalia, 
mutism and stuttering, voice disorders such as aphonia and hoarseness, decerebrate state, 
delirium, fasciculation, hallucinations, meningism, movement disorders such as angelman 
syndrome, ataxia, athetosis, chorea, dystonia, hypokinesia, muscle hypotonia, myoclonus, 
tic, torticollis and tremor, muscle hypertonia such as muscle rigidity such as stiff-man 
syndrome, muscle spasticity, paralysis such as facial paralysis which includes Herpes Zoster 
Oticus, Gastroparesis, Hemiplegia, ophthalmoplegia such as diplopia, Duane's Syndrome, 
Horner's Syndrome, Chronic progressive external ophthalmoplegia such as Kearns 
Syndrome, Bulbar Paralysis, Tropical Spastic Paraparesis, Paraplegia such as Brown- 
Sequard Syndrome, quadriplegia, respiratory paralysis and vocal cord paralysis, paresis, 
phantom limb, taste disorders such as ageusia and dysgeusia, vision disorders such as 
amblyopia, blindness, color vision defects, diplopia, hemianopsia, scotoma and subnormal 
vision, sleep disorders such as hypersomnia which includes Kleine-Levin Syndrome, 
insomnia, and somnambulism, spasm such as trismus, unconsciousness such as coma, 
persistent vegetative state and syncope and vertigo, neuromuscular diseases such as 
amyotonia congenita, amyotrophic lateral sclerosis, Lambert-Eaton Myasthenic Syndrome, 
motor neuron disease, muscular atrophy such as spinal muscular atrophy, Charcot-Marie 
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Disease and Werdnig-HofEmann Disease, Postpoliomyelitis Syndrome, Muscular 
Dystrophy, Myasthenia Gravis, Myotonia Atrophica, Myotonia Confenita, Nemaline 
Myopathy, Familial Periodic Paralysis, Multiplex Paramyloclonus, Tropical Spastic 
Paraparesis and Stiff-Man Syndrome, peripheral nervous system diseases such as acrodynia, 
amyloid neuropathies, autonomic nervous system diseases such as Adie's Syndrome, Barre- 
Lieou Syndrome, Familial Dysautonomia, Horner's Syndrome, Reflex Sympathetic 
Dystrophy and Shy-Drager Syndrome, Cranial Nerve Diseases such as Acoustic Nerve 
Diseases such as Acoustic Neuroma which includes Neurofibromatosis 2, Facial Nerve 
Diseases such as Facial Neuralgia,Melkersson-Rosenthal Syndrome, ocular motility 
disorders which includes amblyopia, nystagmus, oculomotor nerve paralysis, 
ophthalmoplegia such as Duane's Syndrome, Horner's Syndrome, Chronic Progressive 
External Ophthalmoplegia which includes Kearns Syndrome, Strabismus such as Esotropia 
and Exotropia, Oculomotor Nerve Paralysis, Optic Nerve Diseases such as Optic Atrophy 
which includes Hereditary Optic Atrophy, Optic Disk Drusen, Optic Neuritis such as 
Neuromyelitis Optica, Papilledema, Trigeminal Neuralgia, Vocal Cord Paralysis, 
Demyelinating Diseases such as Neuromyelitis Optica and Swayback, and Diabetic 
neuropathies such as diabetic foot. 

Additional neurologic diseases which can be treated or detected with fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
include nerve compression syndromes such as carpal tunnel syndrome, tarsal tunnel 
syndrome, thoracic outlet syndrome such as cervical rib syndrome, ulnar nerve compression 
syndrome, neuralgia such as causalgia, cervico-brachial neuralgia, facial neuralgia and 
trigeminal neuralgia, neuritis such as experimental allergic neuritis, optic neuritis, 
polyneuritis, polyradiculoneuritis and radiculities such as polyradiculitis, hereditary motor 
and sensory neuropathies such as Charcot-Marie Disease, Hereditary Optic Atrophy, 
Refsum's Disease, Hereditary Spastic Paraplegia and Werdnig-Hoffinann Disease, 
Hereditary Sensory and Autonomic Neuropathies which include Congenital Analgesia and 
Familial Dysautonomia, POEMS Syndrome, Sciatica, Gustatory Sweating and Tetany). 
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Endocrine Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
disorders and/or diseases related to hormone imbalance, and/or disorders or diseases of the 
endocrine system. 

Hormones secreted by the glands of the endocrine system control physical growth, 
sexual function, metabolism, and other functions. Disorders may be classified in two ways: 
disturbances in the production of hormones, and the inability of tissues to respond to 
hormones. The etiology of these hormone imbalance or endocrine system diseases, disorders 
or conditions may be genetic, somatic, such as cancer and some autoimmune diseases, 
acquired (e.g., by chemotherapy, injury or toxins), or infectious. Moreover, fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
can be used as a marker or detector of a particular disease or disorder related to the 
endocrine system and/or hormone imbalance. 

Endocrine system and/or hormone imbalance and/or diseases encompass disorders of 
uterine motility including, but not limited to: complications with pregnancy and labor (e.g., 
pre-term labor, post-term pregnancy, spontaneous abortion, and slow or stopped labor); and 
disorders and/or diseases of the menstrual cycle (e.g., dysmenorrhea and endometriosis). 

Endocrine system and/or hormone imbalance disorders and/or diseases include 
disorders and/or diseases of the pancreas, such as, for example, diabetes mellitus, diabetes 
insipidus, congenital pancreatic agenesis, pheochromocytoma-islet cell tumor syndrome; 
disorders and/or diseases of the adrenal glands such as, for example, Addison's Disease, 
corticosteroid deficiency, virilizing disease, hirsutism, Cushing's Syndrome, 
hyperaldosteronism, pheochromocytoma; disorders and/or diseases of the pituitary gland, 
such as, for example, hyperpituitarism, hypopituitarism, pituitary dwarfism, pituitary 
adenoma, panhypopituitarism, acromegaly, gigantism; disorders and/or diseases of the 
thyroid, including but not limited to, hyperthyroidism, hypothyroidism, Plummer's disease, 
Graves* disease (toxic diffuse goiter), toxic nodular goiter, thyroiditis (Hashimoto's 
thyroiditis, subacute granulomatous thyroiditis, and silent lymphocytic thyroiditis), 
Pendred's syndrome, myxedema, cretinism, thyrotoxicosis, thyroid hormone coupling 
defect, thymic aplasia, Hurthle cell tumours of the thyroid, thyroid cancer, thyroid 
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carcinoma, Medullary thyroid carcinoma; disorders and/or diseases of the parathyroid, such 
as, for example, hyperparathyroidism, hypoparathyroidism; disorders and/or diseases of the 
hypothalamus. 

In addition, endocrine system and/or hormone imbalance disorders and/or diseases 
may also include disorders and/or diseases of the testes or ovaries, including cancer. Other 
disorders and/or diseases of the testes or ovaries further include, for example, ovarian 
cancer, polycystic ovary syndrome, Klinefelter's syndrome, vanishing testes syndrome 
(bilateral anorchia), congenital absence of Leydig's cells, cryptorchidism, Noonan's 
syndrome, myotonic dystrophy, capillary haemangioma of the testis (benign), neoplasias of 
the testis and neo-testis. 

Moreover, endocrine system and/or hormone imbalance disorders and/or diseases 
may also include disorders and/or diseases such as, for example, polyglandular deficiency 
syndromes, pheochromocytoma, neuroblastoma, multiple Endocrine neoplasia, and 
disorders and/or cancers of endocrine tissues. 

In another embodiment, albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, may be used to 
diagnose, prognose, prevent, and/or treat endocrine diseases and/or disorders associated 
with the tissue(s) in which the Therapeutic protein corresponding to the Therapeutic protein 
portion of the albumin protein of the invention is expressed, 

Reprodu ctive System Disorders 

The albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention may be used for the diagnosis, treatment, or 
prevention of diseases and/or disorders of the reproductive system. Reproductive system 
disorders that can be treated by the compositions of the invention, include, but are not 
limited to, reproductive system injuries, infections, neoplastic disorders, congenital defects, 
and diseases or disorders which result in infertility, complications with pregnancy, labor, or 
parturition, and postpartum difficulties. 

Reproductive system disorders and/or diseases include diseases and/or disorders of 
the testes, including testicular atrophy, testicular feminization, cryptorchism (unilateral and 
bilateral), anorchia, ectopic testis, epididymitis and orchitis (typically resulting from 
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infections such as, for example, gonorrhea, mumps, tuberculosis, and syphilis), testicular 
torsion, vasitis nodosa, germ cell tumors (e.g., seminomas, embryonal cell carcinomas, 
teratocarcinomas, choriocarcinomas, yolk sac tumors, and teratomas), stromal tumors (e.g., 
Leydig cell tumors), hydrocele, hematocele, varicocele, spermatocele, inguinal hernia, and 
disorders of sperm production (e.g., immotile cilia syndrome, aspermia, asthenozoospermia, 
azoospermia, oligospermia, and teratozoospermia). 

Reproductive system disorders also include disorders of the prostate gland, such as 
acute non-bacterial prostatitis, chronic non-bacterial prostatitis, acute bacterial prostatitis, 
chronic bacterial prostatitis, prostatodystonia, prostatosis, granulomatous prostatitis, 
malacopiakia, benign prostatic hypertrophy or hyperplasia, and prostate neoplastic 
disorders, including adenocarcinomas, transitional cell carcinomas, ductal carcinomas, and 
squamous cell carcinomas. 

Additionally, the compositions of the invention may be useful in the diagnosis, 
treatment, and/or prevention of disorders or diseases of the penis and urethra, including 
inflammatory disorders, such as balanoposthitis, balanitis xerotica obliterans, phimosis, 
paraphimosis,, syphilis, herpes simplex virus, gonorrhea, non-gonococcal urethritis, 
chlamydia, mycoplasma, trichomonas, HIV, AIDS, Reiter's syndrome, condyloma 
acuminatum, condyloma latum, and pearly penile papules; urethral abnormalities, such as 
hypospadias, epispadias, and phimosis; premalignant lesions, including Erythroplasia of 
Queyrat, Bowen's disease, Bowenoid paplosis, giant condyloma of Buscke-Lowenstein, and 
varrucous carcinoma; penile cancers, including squamous cell carcinomas, carcinoma in 
situ, verrucous carcinoma, and disseminated penile carcinoma; urethral neoplastic disorders, 
including penile urethral carcinoma, bulbomembranous urethral carcinoma, and prostatic 
urethral carcinoma; and erectile disorders, such as priapism, Peyronie's disease, erectile 
dysfunction, and impotence. 

Moreover, diseases and/or disorders of the vas deferens include vasculititis and 
CBAVD (congenital bilateral absence of the vas deferens); additionally, the albumin fusion 
proteins of the invention and/or polynucleotides encoding albumin fusion proteins of the 
invention may be used in the diagnosis, treatment, and/or prevention of diseases and/or 
disorders of the seminal vesicles, including hydatid disease, congenital chloride diarrhea, 
and polycystic kidney disease. 
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Other disorders and/or diseases of the male reproductive system include, for 
example, Klinefelter' s syndrome, Young's syndrome, premature ejaculation, diabetes 
mellitus, cystic fibrosis, Kartagener's syndrome, high fever, multiple sclerosis, and 
gynecomastia. 

Further, the polynucleotides, fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may be used in the diagnosis, treatment, 
and/or prevention of diseases and/or disorders of the vagina and vulva, including bacterial 
vaginosis, Candida vaginitis, herpes simplex virus, chancroid, granuloma inguinale, 
lymphogranuloma venereum, scabies, human papillomavirus, vaginal trauma, vulvar 
trauma, adenosis, chlamydia vaginitis, gonorrhea, trichomonas vaginitis, condyloma 
acuminatum, syphilis, molluscum contagiosum, atrophic vaginitis, Paget's disease, lichen 
sclerosus, lichen planus, vuivodynia, toxic shock syndrome, vaginismus, vulvovaginitis, 
vulvar vestibulitis, and neoplastic disorders, such as squamous cell hyperplasia, clear cell 
carcinoma, basal cell carcinoma, melanomas, cancer of Bartholin's gland, and vulvar 
intraepithelial neoplasia. 

Disorders and/or diseases of the uterus include dysmenorrhea, retroverted uterus, 
endometriosis, fibroids, adenomyosis, anovulatory bleeding, amenorrhea, Cushing's 
syndrome, hydatidiforrn moles, Asherman's syndrome, premature menopause, precocious 
puberty, uterine polyps, dysfunctional uterine bleeding (e,g., due to aberrant hormonal 
signals), and neoplastic disorders, such as adenocarcinomas, keiomyosarcomas, and 
sarcomas. Additionally, the albumin fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may be useful as a marker or detector of, 
as well as in the diagnosis, treatment, and/or prevention of congenital uterine abnormalities, 
such as bicornuate uterus, septate uterus, simple unicornuate uterus, unicornuate uterus with 
a noncavitary rudimentary horn, unicornuate uterus with a non-communicating cavitary 
rudimentary horn, unicornuate uterus with a communicating cavitary horn, arcuate uterus, 
uterine didelfus, and T-shaped uterus. 

Ovarian diseases and/or disorders include anovulation, polycystic ovary syndrome 
(Stein-Leventhal syndrome), ovarian cysts, ovarian hypofunction, ovarian insensitivity to 
gonadotropins, ovarian overproduction of androgens, right ovarian vein syndrome, 
amenorrhea, hirutism, and ovarian cancer (including, but not limited to, primary and 
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secondary cancerous growth, Sertoli-Leydig tumors, endometriod carcinoma of the ovary, 
ovarian papillary serous adenocarcinoma, ovarian mucinous adenocarcinoma, and Ovarian 
Krukenberg tumors). 

Cervical diseases and/or disorders include cervicitis, chronic cervicitis, 
mucopurulent cervicitis, cervical dysplasia, cervical polyps, Nabothian cysts, cervical 
erosion, cervical incompetence, and cervical neoplasms (including, for example, cervical 
carcinoma, squamous metaplasia, squamous cell carcinoma, adenosquamous cell neoplasia, 
and columnar cell neoplasia). 

Additionally, diseases and/or disorders of the reproductive system include disorders 
and/or diseases of pregnancy, including miscarriage and stillbirth, such as early abortion, 
late abortion, spontaneous abortion, induced abortion, therapeutic abortion, threatened 
abortion, missed abortion, incomplete abortion, complete abortion, habitual abortion, 
missed abortion, and septic abortion; ectopic pregnancy, anemia, Rh incompatibility, 
vaginal bleeding during -pregnancy, gestational diabetes, intrauterine growth retardation, 
polyhydramnios, HELLP syndrome, abruptio placentae, placenta previa, hyperemesis, 
preeclampsia, eclampsia, herpes gestationis, and urticaria of pregnancy. Additionally, the 
albumin fusion proteins of the invention and/or polynucleotides encoding albumin fusion 
proteins of the invention may be used in the diagnosis, treatment, and/or prevention of 
diseases that can complicate pregnancy, including heart disease, heart failure, rheumatic 
heart disease, congenital heart disease, mitral valve prolapse, high blood pressure, anemia, 
kidney disease, infectious disease (e.g., rubella, cytomegalovirus, toxoplasmosis, infectious 
hepatitis, chlamydia, HIV, AIDS, and genital herpes), diabetes mellitus, Graves' disease, 
thyroiditis, hypothyroidism, Hashimoto's thyroiditis, chronic active hepatitis, cirrhosis of 
the liver, primary biliary cirrhosis, asthma, systemic lupus eryematosis, rheumatoid arthritis, 
myasthenia gravis, idiopathic thrombocytopenic purpura, appendicitis, ovarian cysts, 
gallbladder disorders,and obstruction of the intestine. 

Complications associated with labor and parturition include premature rupture of the 
membranes, pre-term labor, post-term pregnancy, postmaturity, labor that progresses too 
slowly, fetal distress (e.g., abnormal heart rate (fetal or maternal), breathing problems, and 
abnormal fetal position), shoulder dystocia, prolapsed umbilical cord, amniotic fluid 
embolism, and aberrant uterine bleeding. 
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Further, diseases and/or disorders of the postdelivery period, including endometritis, 
myometritis, parametritis, peritonitis, pelvic thrombophlebitis, pulmonary embolism, 
endotoxemia, pyelonephritis, saphenous thrombophlebitis, mastitis, cystitis, postpartum 
hemorrhage, and inverted uterus. 

Other disorders and/or diseases of the female reproductive system that may be 
diagnosed, treated, and/or prevented by the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention include, for example, 
Turner's syndrome, pseudohermaphroditism, premenstrual syndrome, pelvic inflammatory 
disease, pelvic congestion (vascular engorgement), frigidity, anorgasmia, dyspareunia, 
ruptured fallopian tube, and Mittelschmerz. 

Infectious Disease 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention can be used to treat or detect infectious agents. For 
example, by increasing the immune response, particularly increasing the proliferation and 
differentiation of B and/or T cells, infectious diseases may be treated. The immune 
response may be increased by either enhancing an existing immune response, or by 
initiating a new immune response. Alternatively, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention may also directly inhibit 
the infectious agent, without necessarily eliciting an immune response. 

Viruses are one example of an infectious agent that can cause disease or symptoms 
that can be treated or detected by albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention. Examples of viruses, 
include, but are not limited to Examples of viruses, include, but are not limited to the 
following DNA and RNA viruses and viral families: Arbovirus, Adenoviridae, 
Arenaviridae, Axterivirus, Birnaviridae, Bunyaviridae, Caliciviridae, Circoviridae, 
Coronaviridae, Dengue, EBV, HIV, Flaviviridae, Hepadnaviridae (Hepatitis), Herpesviridae 
(such as, Cytomegalovirus, Herpes Simplex, Herpes Zoster), Mononegavirus (e.g., 
Paramyxoviridae, Morbillivirus, Rhabdoviridae), Orthomyxoviridae (e.g., Influenza A, 
Influenza B, and parainfluenza), Papiloma virus, Papovaviridae, Parvoviridae, 
Picornaviridae, Poxviridae (such as Smallpox or Vaccinia), Reoviridae (e.g., Rotavirus), 
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Retroviridae (HTLV-I, HTLV-II, Lentivirus), and Togaviridae (e.g., Rubivirus). Viruses 
falling within these families can cause a variety of diseases or symptoms, including, but not 
limited to: arthritis, bronchiollitis, respiratory syncytial virus, encephalitis, eye infections 
(e.g., conjunctivitis, keratitis), chronic fatigue syndrome, hepatitis (A, B, C, E, Chronic 
Active, Delta), Japanese B encephalitis, Junin, Chikungunya, Rift Valley fever, yellow 
fever, meningitis, opportunistic infections (e.g., AIDS), pneumonia, Burkitt's Lymphoma, 
chickenpox, hemorrhagic fever, Measles, Mumps, Parainfluenza, Rabies, the common cold, 
Polio, leukemia, Rubella, sexually transmitted diseases, skin diseases (e.g., Kaposi's, warts), 
and viremia. Albumin fusion proteins of the invention and/or polynucleotides encoding 
albumin fusion proteins of the invention, can be used to treat or detect any of these 
symptoms or diseases. In specific embodiments, fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention are used to treat: 
meningitis, Dengue, EBV, and/or hepatitis (e.g., hepatitis B). In an additional specific 
embodiment fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention are used to treat patients nonresponsive to one or more other 
commercially available hepatitis vaccines. In a further specific embodiment fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention 
are used to treat AIDS. 

Similarly, bacterial and fungal agents that can cause disease or symptoms and that 
can be treated or detected by albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention include, but not limited 
to, the following Gram-Negative and Gram-positive bacteria, bacterial families, and fungi: 
Actinomyces (e.g., Norcardia), Acinetobacter, Cryptococcus neoformans, Aspergillus, 
Bacillaceae (e.g., Bacillus anthrasis), Bacteroides (e.g., Bacteroides Jragilis), 
Blastomycosis, Bordetella, Borrelia (e.g., Borrelia burgdorferi), Brucella, Candidia, 
Campylobacter, Chlamydia, Clostridium (e.g., Clostridium botulinum, Clostridium dificile, 
Clostridium perfringens, Clostridium tetcmi), Coccidioides, Corynebacterium (e.g., 
Corynebacterium diptheriae), Cryptococcus, Dermatocycoses, E. coli (e.g., Enterotoxigenic 
E. coli and Enterohemorrhagic E. coli), Enterobacter (e.g. Enterobacter aerogenes), 
Enterobacteriaceae (Klebsiella, Salmonella (e.g., Salmonella typhi, Salmonella enteritldis, 
Salmonella typhi), Serratia, Yersinia, Shigella), Erysipelothrix, Haemophilus (e.g., 
- 188- 



Aventis Behring File No. 2O02/KOO2 US 
Haemophilus influenza type B), Helicobacter, Legionella (e.g., Legionella pneumophila), 
Leptospira, Listeria (e.g., Listeria monocytogenes), Mycoplasma, Mycobacterium (e.g., 
Mycobacterium leprae and Mycobacterium tuberculosis), Vibrio (e.g., Vibrio cholerae), 
Neisseriaceae (e.g., Neisseria gonorrhea, Neisseria meningitidis), Pasteurellacea, Proteus, 
Pseudomonas (e.g., Pseudomonas aeruginosa), Rickettsiaceae, Spirochetes (e.g., 
Treponema spp., Leptospira spp., Borrelia spp.), Shigella spp., Staphylococcus (e.g., 
Staphylococcus aureus), Meningiococcus, Pneumococcus and Streptococcus (e.g., 
Streptococcus pneumoniae and Groups A, B, and C Streptococci), and Ureaplasmas. These 
bacterial, parasitic, and fungal families can cause diseases or symptoms, including, but not 
limited to: antibiotic-resistant infections, bacteremia, endocarditis, septicemia, eye 
infections (e.g., conjunctivitis), uveitis, tuberculosis, gingivitis, bacterial diarrhea, 
opportunistic infections (e.g., AIDS related infections), paronychia, prosthesis-related 
infections, dental caries, Reiter's Disease, respiratory tract infections, such as Whooping 
Cough or Empyema, sepsis, Lyme Disease, Cat-Scratch Disease, dysentery, paratyphoid 
fever, food poisoning* Legionella disease, chronic and acute inflammation, erythema, yeast 
infections, typhoid, pneumonia, gonorrhea, meningitis (e.g., mengitis types A and B), 
chlamydia, syphillis, diphtheria, leprosy, brucellosis, peptic ulcers, anthrax, spontaneous 
abortions, birth defects, pneumonia, lung infections, ear infections, deafness, blindness, 
lethargy, malaise, vomiting, chronic diarrhea, Crohn's disease, colitis, vaginosis, sterility, 
pelvic inflammatory diseases, candidiasis, paratuberculosis, tuberculosis, lupus, botulism, 
gangrene, tetanus, impetigo, Rheumatic Fever, Scarlet Fever, sexually transmitted diseases, 
skin diseases (e.g., cellulitis, dermatocycoses), toxemia, urinary tract infections, wound 
infections, noscomial infections. Albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, can be used to treat or 
detect any of these symptoms or diseases. In specific embodiments, fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention are used 
to treat: tetanus, diptheria, botulism, and/or meningitis type B. 

Moreover, parasitic agents causing disease or symptoms that can be treated, 
prevented, and/or diagnosed by fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention include, but not limited to, the following 
families or class: Amebiasis, Babesiosis, Coccidiosis, Cryptosporidiosis, Dientamoebiasis, 
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Dourine, Ectoparasitic, Giardias, Helminthiasis, Leishmaniasis, Schistosoma, Theileriasis, 
Toxoplasmosis, Trypanosomiasis, and Trichomonas and Sporozoans (e.g., Plasmodium 
virax, Plasmodium falciparum*, Plasmodium malariae and Plasmodium ovale). These 
parasites can cause a variety of diseases or symptoms, including, but not limited to: 
Scabies, Trombiculiasis, eye infections, intestinal disease (e.g., dysentery, giardiasis), liver 
disease, lung disease, opportunistic infections (e.g., AIDS related), malaria, pregnancy 
complications, and toxoplasmosis. Albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention, can be used to treat, 
prevent, and/or diagnose any of these symptoms or diseases. In specific embodiments, 
fusion proteins of the invention and/or polynucleotides encoding albumin fusion proteins of 
the invention are used to treat, prevent, and/or diagnose malaria. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention could either be by administering an effective amount of an 
albumin fusion protein of the invnetion to the patient, or by removing cells from the 
patient, supplying the cells with a polynucleotide of the present invention, and returning the 
engineered cells to the patient (ex vivo therapy). Moreover, the albumin fusion proteins of 
the invention and/or polynucleotides encoding albumin fusion proteins of the invention can 
be used as an antigen in a vaccine to raise an immune response against infectious disease. 

Regeneration 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention can be used to differentiate, proliferate, and attract cells, 
leading to the regeneration of tissues. (See, Science 276:59-87 (1997)). The regeneration of 
tissues could be used to repair, replace, or protect tissue damaged by congenital defects, 
trauma (wounds, burns, incisions, or ulcers), age, disease (e.g. osteoporosis, osteocarthritis, 
periodontal disease, liver failure), surgery, including cosmetic plastic surgery, fibrosis, 
reperfusion injury, or systemic cytokine damage. 

Tissues that could be regenerated using the present invention include organs (e.g., 
pancreas, liver, intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac), 
vasculature (including vascular and lymphatics), nervous, hematopoietic, and skeletal (bone, 
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cartilage, tendon, and ligament) tissue. Preferably, regeneration occurs without or decreased 
scarring. Regeneration also may include angiogenesis. 

Moreover, fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may increase regeneration of tissues difficult to heal. For 
example, increased tendon/ligament regeneration would quicken recovery time after 
damage. Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention could also be used prophylactically in an effort to avoid 
damage. Specific diseases that could be treated include of tendinitis, carpal tunnel 
syndrome, and other tendon or ligament defects. A further example of tissue regeneration 
of non-healing wounds includes pressure ulcers, ulcers associated with vascular 
insufficiency, surgical, and traumatic wounds. 

Similarly, nerve and brain tissue could also be regenerated by using fusion proteins 
of the invention and/or polynucleotides encoding albumin fusion proteins of the invention, 
to proliferate and differentiate nerve cells. Diseases that could be treated using this method 
include central and peripheral nervous system diseases, neuropathies, or mechanical and 
traumatic disorders (e.g., spinal cord disorders, head trauma, cerebrovascular disease, and 
stoke). Specifically, diseases associated with peripheral nerve injuries, peripheral 
neuropathy (e.g., resulting from chemotherapy or other medical therapies), localized 
neuropathies, and central nervous system diseases (e.g., Alzheimer's disease, Parkinson's 
disease, Huntington's disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome), 
could all be treated using the albumin fusion proteins of the invention and/or 
polynucleotides encoding albumin fusion proteins of the invention. 

Gastrointe stinal Disorders 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention, may be used to treat, prevent, diagnose, and/or prognose 
gastrointestinal disorders, including inflammatory diseases and/or conditions, infections, 
cancers (e.g., intestinal neoplasms (carcinoid tumor of the small intestine, non-Hodgkin's 
lymphoma of the small intestine, small bowl lymphoma)), and ulcers, such as peptic ulcers. 

Gastrointestinal disorders include dysphagia, odynophagia, inflammation of the 
esophagus, peptic esophagitis, gastric reflux, submucosal fibrosis and stricturing, Mallory- 
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Weiss lesions, leiomyomas, lipomas, epidermal cancers, adeoncarcinomas, gastric retention 
disorders, gastroenteritis, gastric atrophy, gastric/stomach cancers, polyps of the stomach, 
autoimmune disorders such as pernicious anemia, pyloric stenosis, gastritis (bacterial, viral, 
eosinophilic, stress-induced, chronic erosive, atrophic, plasma cell, and Menetrier's), and 
peritoneal diseases (e.g., chyloperioneum, hemoperitoneurn, mesenteric cyst, mesenteric 
lymphadenitis, mesenteric vascular occlusion, panniculitis, neoplasms, peritonitis, 
pneumoperitoneum, bubphrenic abscess,). 

Gastrointestinal disorders also include disorders associated with the small intestine, 
such as malabsorption syndromes, distension, irritable bowel syndrome, sugar intolerance, 
celiac disease, duodenal ulcers, duodenitis, tropical sprue, Whipple's disease, intestinal 
lymphangiectasia, Crohn's disease, appendicitis, obstructions of the ileum, Meckel's 
diverticulum, multiple diverticula, failure of complete rotation of the small and large 
intestine, lymphoma, and bacterial and parasitic diseases (such as Traveler's diarrhea, 
typhoid and paratyphoid, cholera, infection by Roundworms (Ascariasis lumbricoides), 
Hookworms (Ancylostoma duodenale), Threadworms (Enterobius vermicularis), 
Tapeworms iTaenia saginata, Echinococcus granulosus, Diphyllobothrium spp., and T. 
solium). 

Liver diseases and/or disorders include intrahepatic cholestasis (alagille syndrome, 
biliary liver cirrhosis), fatty liver (alcoholic fatty liver, reye syndrome), hepatic vein 
thrombosis, hepatolentricular degeneration, hepatomegaly, hepatopulmonary syndrome, 
hepatorenal syndrome, portal hypertension (esophageal and gastric varices), liver abscess 
(amebic liver abscess), liver cirrhosis (alcoholic, biliary and experimental), alcoholic liver 
diseases (fatty liver, hepatitis, cirrhosis), parasitic (hepatic echinococcosis, fascioliasis, 
amebic liver abscess), jaundice (hemolytic, hepatocellular, and cholestatic), cholestasis, 
portal hypertension, liver enlargement, ascites, hepatitis (alcoholic hepatitis, animal 
hepatitis, chronic hepatitis (autoimmune, hepatitis B, hepatitis C, hepatitis D, drug induced), 
toxic hepatitis, viral human hepatitis (hepatitis A, hepatitis B, hepatitis C, hepatitis D, 
hepatitis E), Wilson's disease, granulomatous hepatitis, secondary biliary cirrhosis, hepatic 
encephalopathy, portal hypertension, varices, hepatic encephalopathy, primary biliary 
cirrhosis, primary sclerosing cholangitis, hepatocellular adenoma, hemangiomas, bile 
stones, liver failure (hepatic encephalopathy, acute liver failure), and liver neoplasms 
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(angiomyolipoma, calcified liver metastases, cystic liver metastases, epithelial tumors, 
fibrolamellar hepatocarcinoma, focal nodular hyperplasia, hepatic adenoma, hepatobiliary 
cystadenoma, hepatoblastoma, hepatocellular carcinoma, hepatoma, liver cancer, liver 
hemangioendothelioma, mesenchymal hamartoma, mesenchymal tumors of liver, nodular 
regenerative hyperplasia, benign liver tumors (Hepatic cysts [Simple cysts, Polycystic liver 
disease, Hepatobiliary cystadenoma, Choledochal cyst], Mesenchymal tumors 
[Mesenchymal hamartoma, Infantile hemangioendothelioma, Hemangioma, Peliosis hepatis, 
Lipomas, Inflammatory pseudotumor, Miscellaneous], Epithelial tumors [Bile duct 
epithelium (Bile duct hamartoma, Bile duct adenoma), Hepatocyte (Adenoma, Focal 
nodular hyperplasia, Nodular regenerative hyperplasia)], malignant liver tumors 
[hepatocellular, hepatoblastoma, hepatocellular carcinoma, cholangiocellular, 
cholangiocarcinoma, cystadenocarcinoma, tumors of blood vessels, angiosarcoma, 
Karposi's sarcoma, hemangioendothelioma, other tumors, embryonal sarcoma, 
fibrosarcoma, leiomyosarcoma, rhabdomyosarcoma, carcinosarcoma, teratoma, carcinoid, 
squamous carcinoma, primary lymphoma]), peliosis hepatis, erythrohepatic porphyria, 
hepatic porphyria (acute intermittent porphyria, porphyria cutanea tarda), Zellweger 
syndrome). 

Pancreatic diseases and/or disorders include acute pancreatitis, chronic pancreatitis 
(acute necrotizing pancreatitis, alcoholic pancreatitis), neoplasms (adenocarcinoma of the 
pancreas, cystadenocarcinoma, insulinoma, gastrinoma, and glucagonoma, cystic 
neoplasms, islet-cell tumors, pancreoblastoma), and other pancreatic diseases (e.g., cystic 
fibrosis, cyst (pancreatic pseudocyst, pancreatic fistula, insufficiency)). 

Gallbladder diseases include gallstones (cholelithiasis and choledocholithiasis), 
postcholecystectomy syndrome, diverticulosis of the gallbladder, acute cholecystitis, 
chronic cholecystitis, bile duct tumors, and mucocele. 

Diseases and/or disorders of the large intestine include antibiotic-associated colitis, 
diverticulitis, ulcerative colitis, acquired megacolon, abscesses, fungal and bacterial 
infections, anorectal disorders (e.g., fissures, hemorrhoids), colonic diseases (colitis, colonic 
neoplasms [colon cancer, adenomatous colon polyps (e.g., villous adenoma), colon 
carcinoma, colorectal cancer], colonic diverticulitis, colonic diverticulosis, megacolon 
[Hirschsprung disease, toxic megacolon]; sigmoid diseases [proctocolitis, sigmoin 
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neoplasms]), constipation, Crohn's disease, diarrhea (infantile diarrhea, dysentery), 
duodenal diseases (duodenal neoplasms, duodenal obstruction, duodenal ulcer, duodenitis), 
enteritis (enterocolitis), HIV enteropathy, ileal diseases (ileal neoplasms, ileitis), 
irnmunoproliferative small intestinal disease, inflammatory bowel disease (ulcerative colitis, 
Crohn's disease), intestinal atresia, parasitic diseases (anisakiasis, balantidiasis, blastocystis 
infections, cryptosporidiosis, dientamoebiasis, amebic dysentery, giardiasis), intestinal 
fistula (rectal fistula), intestinal neoplasms (cecal neoplasms, colonic neoplasms, duodenal 
neoplasms, ileal neoplasms, intestinal polyps, jejunal neoplasms, rectal neoplasms), 
intestinal obstruction (afferent loop syndrome, duodenal obstruction, impacted feces, 
intestinal pseudo-obstruction [cecal volvulus], intussusception), intestinal perforation, 
intestinal polyps (colonic polyps, gardner syndrome, peutz-jeghers syndrome), jejunal 
diseases (jejunal neoplasms), malabsorption syndromes (blind loop syndrome, celiac 
disease, lactose intolerance, short bowl syndrome, tropical sprue, Whipple's disease), 
mesenteric vascular occlusion, pneumatosis cystoides intestinalis, protein-losing 
enteropathies (intestinal lymphagiectasis), rectal diseases (anus diseases, fecal incontinence, 
hemorrhoids, proctitis, rectal fistula, rectal prolapse, rectocele), peptic ulcer (duodenal ulcer, 
peptic esophagitis, hemorrhage, perforation, stomach ulcer, Zollinger-Ellison syndrome), 
postgastrectomy syndromes (dumping syndrome), stomach diseases (e.g., achlorhydria, 
duodenogastric reflux (bile reflux), gastric antral vascular ectasia, gastric fistula, gastric 
outlet obstruction, gastritis (atrophic or hypertrophic), gastroparesis, stomach dilatation, 
stomach diverticulum, stomach neoplasms (gastric cancer, gastric polyps, gastric 
adenocarcinoma, hyperplastic gastric polyp), stomach rupture, stomach ulcer, stomach 
volvulus), tuberculosis, visceroptosis, vomiting (e.g., hematemesis, hyperemesis 
gravidarum, postoperative nausea and vomiting) and hemorrhagic colitis. 

Further diseases and/or disorders of the gastrointestinal system include biliary tract 
diseases, such as, gastroschisis, fistula (e.g., biliary fistula, esophageal fistula, gastric fistula, 
intestinal fistula, pancreatic fistula), neoplasms (e.g., biliary tract neoplasms, esophageal 
neoplasms, such as adenocarcinoma of the esophagus, esophageal squamous cell carcinoma, 
gastrointestinal neoplasms, pancreatic neoplasms, such as adenocarcinoma of the pancreas, 
mucinous cystic neoplasm of the pancreas, pancreatic cystic neoplasms, pancreatoblastoma, 
and peritoneal neoplasms), esophageal disease (e.g., bullous diseases, candidiasis, 
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glycogenic acantfiosis, ulceration, barrett esophagus varices, atresia, cyst, diverticulum (e.g., 
Zenker's diverticulum), fistula (e.g., tracheoesophageal fistula), motility disorders (e.g./ 
CREST syndrome, deglutition disorders, achalasia, spasm, gastroesophageal reflux),' 
neoplasms, perforation (e.g., Boerhaave syndrome, Mallory-Weiss syndrome), stenosis, 
esophagitis, diaphragmatic hernia (e.g., hiatal hernia); gastrointestinal diseases, such as,' 
gastroenteritis (e.g., cholera morbus, norwalk virus infection), hemorrhage (e.g.,' 
hematemesis, melena, peptic ulcer hemorrhage), stomach neoplasms (gastric cancer, gastric' 
polyps, gastric adenocarcinoma, stomach cancer)), hernia (e.g., congenital diaphragmatic 
hernia, femoral hernia, inguinal hernia, obturator hernia, umbilical hernia, ventral hernia), 
and intestinal diseases (e.g., cecal diseases (appendicitis, cecal neoplasms)). 

Chemotaxis 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may have chemotaxis activity. A chemotaxic molecule 
attracts or mobilizes cells (e.g., monocytes, fibroblasts, neutrophils, T-cells, mast cells, 
eosinophils, epithelial and/or endothelial cells) to a particular site in the body, such as' 
inflammation, infection, or site of hyperprohferation. The mobilized cells can then fight off 
and/or heal the particular trauma or abnormality. 

Albumin fusion proteins of the invention and/or polynucleotides encoding albumin 
fusion proteins of the invention may increase chemotaxic activity of particular cells. These 
chemotactic molecules can then be used to treat inflammation, infection, hyperproliferative 
disorders, or any immune system disorder by increasing the number of cells targeted to a 
particular location in the body. For example, chemotaxic molecules can be used to treat 
wounds and other trauma to tissues by attracting immune cells to the injured location. 
Chemotactic molecules of the present invention can also attract fibroblasts, which can be 
used to treat wounds. 

It is also contemplated that fusion proteins of the invention and/or polynucleotides 
encoding albumin fusion proteins of the invention may inhibit chemotactic activity. These 
molecules could also be used to treat disorders. Thus, fusion proteins of the invention 
and/or polynucleotides encoding albumin fusion proteins of the invention could be used as 
an inhibitor of chemotaxis. 
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Binding Activity 

Albumin fusion proteins of the invention may be used to screen for molecules that 
bind to the Therapeutic protein portion of the fusion protein or for molecules to which the 
Therapeutic protein portion of the fusion protein binds. The binding of the fusion protein 
and the molecule may activate (agonist), increase, inhibit (antagonist), or decrease activity 
of the fusion protein or the molecule bound. Examples of such molecules include 
antibodies, oligonucleotides, proteins (e.g., receptors), or small molecules. 

Preferably, the molecule is closely related to the natural ligand of the Therapeutic 
protein portion of the fusion protein of the "invention, e.g., a fragment of me ligand, or a 
natural substrate, a ligand, a structural or functional mimetic. (See, Coligan et al., Current 
Protocols in Immunology l(2):Chapter 5 (1991)). Similarly, the molecule can be closely 
related to the natural receptor to which the Therapeutic protein portion of an albumin fusion 
protein of the invention binds, or at least, a fragment of the receptor capable of being bound 
by the Therapeutic protein portion of an albumin fusion protein of the invention (e.g., 
active site). In either case, the molecule can be rationally designed using known techniques. 

Preferably, the screening for these molecules involves producing appropriate cells 
which express the albumin fusion proteins of the invention. Preferred cells include cells 
from mammals, yeast, Drosophila, or E. coli. 

The assay may simply test binding of a candidate compound to an albumin fusion 
protein of the invention, wherein binding is detected by a label, or in an assay involving 
competition with a labeled competitor. Further, the assay may test whether the candidate 
compound results in a signal generated by binding to the fusion protein. 

Alternatively, the assay can be carried out using cell-free preparations, fusion 
protein/molecule affixed to a solid support, chemical libraries, or natural product mixtures. 
The assay may also simply comprise the steps of mixing a candidate compound with a 
solution containing an albumin fusion protein, measuring fusion protein/molecule activity 
or binding, and comparing the fusion protein/molecule activity or binding to a standard. 

Preferably, an ELISA assay can measure fusion protein level or activity in a sample 
(e.g., biological sample) using a monoclonal or polyclonal antibody. The antibody can 
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measure fusion protein level or activity, by either binding, directly or indirectly, to the 
albumin fusion protein or by competing with the albumin fusion protein for a substrate. 

Additionally, the receptor to which a Therapeutic protein portion of an albumin 
fusion protein of the invention binds can be identified by numerous methods known to those 
of skill in the art, for example, ligand panning and FACS sorting (Coligan, et al., Current 
Protocols in Immun., 1(2), Chapter 5, (1991)). For example, in cases wherein the 
Therapeutic protein portion of the fusion protein corresponds to FGF, expression cloning 
may be employed wherein polyadenylated RNA is prepared from a cell responsive to the 
albumin fusion protein, for example, MH3T3 cells which are known to contain multiple 
receptors for the FGF family proteins, and SC-3 cells, and a cDNA library created from this 
RNA is divided into pools and used to transfect COS cells or other cells that are not 
responsive to the albumin fusion protein. Transfected cells which are grown on glass slides 
are exposed to the albumin fusion protein of the present invention, after they have been 
labeled. The albumin fusion proteins can be labeled by a variety of means including 
iodination or inclusion of a recognition site for a site-specific protein kinase. 

Following fixation and incubation, the slides are subjected to auto-radiographic 
analysis. Positive pools are identified and sub-pools are prepared and re-transfected using 
an iterative sub-pooling and re-screening process, eventually yielding a single clones that 
encodes the putative receptor. 

As an alternative approach for receptor identification, a labeled albumin fusion 
protein can be photoaffinity linked with cell membrane or extract preparations that express 
the receptor molecule for the Therapeutoc protein component of an albumin fusion protein 
of the invention, the linked material may be resolved by PAGE analysis and exposed to X- 
ray film. The labeled complex containing the receptors of the fusion protein can be 
excised, resolved into peptide fragments, and subjected to protein microsequencing. The 
amino acid sequence obtained from microsequencing would be used to design a set of 
degenerate oligonucleotide probes to screen a cDNA library to identify the genes encoding 
the putative receptors. 

Moreover, the techniques of gene-shuffling, motif-shuffling, exon-shuffling, and/or 
codon-shuffling (collectively referred to as "DNA shuffling") may be employed to 
modulate the activities of the fusion protein, and/or Therapeutic protein portion or albumin 
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component of an albumin fusion protein of the present invention, thereby effectively 
generating agonists and antagonists of an albumin fusion protein of the present invention. 
See generally, U.S. Patent Nos. 5,605,793, 5,811,238, 5,830,721, 5,834,252, and 5,837,458, 
and Patten, P. A., et al, Curr. Opinion Biotechnol. 8:724-33 (1997); Harayama, S. Trends 
Biotechnol. 16(2):76-82 (1998); Hansson, L. O., et al, J. Mol Biol. 287:265-76 (1999); and 
Lorenzo, M. M. and Blasco, R. Biotechniques 24(2):308-13 (1998); each of these patents 
and publications are hereby incorporated by reference). In one embodiment, alteration of 
polynucleotides encoding albumin fusion proteins of the invention and thus, the albumin 
fusion proteins encoded thereby, may be achieved by DNA shuffling. DNA shuffling 
involves the assembly of two or more DNA segments into a desired molecule by 
homologous, or site-specific, recombination. In another embodiment, polynucleotides 
encoding albumin fusion proteins of the invention and thus, the albumin fusion proteins 
encoded thereby, may be altered by being subjected to random mutagenesis by error-prone 
PGR, random nucleotide insertion or other methods prior to recombination. In another 
embodiment, one or more components, motifs, sections, parts, domains, fragments, etc., of 
an albumin fusion protein of the present invention may be recombined with one or more 
components, motifs, sections, parts, domains, fragments, etc. of one or more heterologous 
molecules. In preferred embodiments, the heterologous molecules are family members. In 
further preferred embodiments, the heterologous molecule is a growth factor such as, for 
example, platelet-derived growth factor (PDGF), insulin-like growth factor (IGF-I), 
transforrning growth factor (TGF)-alpha, epidermal growth factor (EGF), fibroblast growth 
factor (FGF), TGF-beta, bone morphogenetic protein (BMP)-2, BMP-4, BMP-5, BMP-6, 
BMP-7, aetivins A and B, decapentaplegic(dpp), 60A, OP-2, dorsalin, growth 
differentiation factors (GDFs), nodal, MIS, inhibin-alpha, TGF-betal, TGF-beta2, TGF- 
beta3, TGF-beta5, and glial-derived neurotrophic factor (GDNF). 

Other preferred fragments are biologically active fragments of the Therapeutic 
protein portion and/or albumin component of the albumin fusion proteins of the present 
invention. Biologically active fragments are those exhibiting activity similar, but not 
necessarily identical, to an activity of a Therapeutic protein portion and/or albumin 
component of the albumin fusion proteins of the present invention. The biological activity 
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of the fragments may include an improved desired activity, or a decreased undesirable 
activity. 

Additionally, this invention provides a method of screening compounds to identify 
those which modulate the action of an albumin fusion protein of the present invention. An 
example of such an assay comprises combining a mammalian fibroblast cell, an albumin 
fusion protein of the present invention, and the compound to be screened and 3 [H] 
thymidine under cell culture conditions where the fibroblast cell would normally proliferate. 
A control assay may be performed in the absence of the compound to be screened and 
compared to the amount of fibroblast proliferation in the presence of the compound to 
determine if the compound stimulates proliferation by determining the uptake of 3[H] 
thymidine in each case. The amount of fibroblast cell proliferation is measured by liquid 
scintillation chromatography which measures the incorporation of 3 [H] thymidine. Both 
agonist and antagonist compounds may be identified by this procedure. 

In another method, a mammalian cell or membrane preparation expressing a receptor 
for the Therapeutic protien component of a fusion protine of the invention is incubated with 
a labeled fusion protein of the present invention in the presence of the compound. The 
ability of the compound to enhance or block this interaction could then be measured. 
Alternatively, the response of a known second messenger system following interaction of a 
compound to be screened and the receptor is measured and the ability of the compound to 
bind to the receptor and elicit a second messenger response is measured to determine if the 
compound is a potential fusion protein. Such second messenger systems include but are not 
limited to, cAMP guanylate cyclase, ion channels or phosphoinositide hydrolysis. 

All of these above assays can be used as diagnostic or prognostic markers. The 
molecules discovered using these assays can be used to treat disease or to bring about a 
particular result in a patient (e.g., blood vessel growth) by activating or inhibiting the fusion 
protein/molecule. Moreover, the assays can discover agents which may inhibit or enhance 
the production of the albumin fusion proteins of the invention from suitably manipulated 
cells or tissues. 

Therefore, the invention includes a method of identifying compounds which bind to 
an albumin fusion protein of the invention comprising the steps of: (a) incubating a 
candidate binding compound with an albumin fusion protein of the present invention; and 
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(b) determining if binding has occurred. Moreover, the invention includes a method of 
identifying agonists/antagonists comprising the steps of: (a) incubating a candidate 
compound with an albumin fusion protein of the present invention, (b) assaying a biological 
activity, and (b) determining if a biological activity of the fusion protein has been altered. 

Targeted Delivery 

In another embodiment, the invention provides a method of delivering compositions 
to targeted cells expressing a receptor for a component of an albumin fusion protein of the 
invention. 

As discussed herein, fusion proteins of the invention may be associated with 
heterologous polypeptides, heterologous nucleic acids, toxins, or prodrugs via hydrophobic, 
hydrophilic, ionic and/or covalent interactions. In one embodiment, the invention provides 
a method for the specific delivery of compositions of the invention to cells by administering 
fusion proteins of the invention (including antibodies) that are associated with heterologous 
polypeptides or nucleic acids. In one example, the invention provides a method for 
delivering a Therapeutic protein into the targeted cell. In another example, the invention 
provides a method for delivering a single stranded nucleic acid (e.g., antisense or 
ribozymes) or double stranded nucleic acid (e.g., DNA that can integrate into the cell's 
genome or replicate episomally and that can be transcribed) into the targeted cell. 

In another embodiment, the invention provides a method for the specific destruction 
of cells (e.g., the destruction of tumor cells) by adniinistering an albumin fusion protein of 
the invention (e.g., polypeptides of the invention or antibodies of the invention) in 
association with toxins or cytotoxic prodrugs. 

By "toxin" is meant compounds that bind and activate endogenous cytotoxic effector 
systems, radioisotopes, holotoxins, modified toxins, catalytic subunits of toxins, or any 
molecules or enzymes not normally present in or on the surface of a cell that under defined 
conditions cause the cell's death. Toxins that may be used according to the methods of the 
invention include, but are not limited to, radioisotopes known in the art, compounds such as, 
for example, antibodies (or complement fixing containing portions thereof) that bind an 
inherent or induced endogenous cytotoxic effector system, thymidine kinase, endonuclease, 
RNAse, alpha toxin, ricin, abrin, Pseudomonas exotoxin A, diphtheria toxin, saporin, 
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momordin, gelonin, pokeweed antiviral protein, alpha-sarcin and cholera toxin. By 
"cytotoxic prodrug" is meant a non-toxic compound that is converted by an enzyme, 
normally present in the cell, into a cytotoxic compound. Cytotoxic prodrugs that may be 
used according to the methods of the invention include, but are not limited to, glutamyl 
derivatives of benzoic acid mustard alkylating agent, phosphate derivatives of etoposide or 
mitomycin C, cytosine arabinoside, daunorubisin, and phenoxyacetamide derivatives of 
doxorubicin. 

Drug Screening 

Further contemplated is the use of the albumin fusion proteins of the present 
invention, or the polynucleotides encoding these fusion proteins, to screen for molecules 
which modify the activities of the albumin fusion protein of the present invention or 
proteins corresponding to the Therapeutic protein portion of the albumin fusion protein. 
Such a method would include contacting the fusion protein with a selected compound(s) 
suspected of having antagonist or agonist activity, and assaying the activity of the fusion 
protein following binding. 

This invention is particularly useful for screening therapeutic compounds by using 
the albumin fusion proteins of the present invention, or binding fragments thereof, in any of 
a variety of drug screening techniques. The albumin fusion protein employed in such a test 
may be affixed to a solid support, expressed on a cell surface, free in solution, or located 
intracellularly. One method of drug screening utilizes eukaryotic or prokaryotic host cells 
which are stably transformed with recombinant nucleic acids expressing the albumin fusion 
protein. Drugs are screened against such transformed cells or supernatants obtained from 
culturing such cells, in competitive binding assays. One may measure, for example, the 
formulation of complexes between the agent being tested and an albumin fusion protein of 
the present invention. 

Thus, the present invention provides methods of screening for drugs or any other 
agents which affect activities mediated by the albumin fusion proteins of the present 
invention. These methods comprise contacting such an agent with an albumin fusion protein 
of the present invention or a fragment thereof and assaying for the presence of a complex 
between the agent and the albumin fusion protein or a fragment thereof, by methods well 
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known in the art. In such a competitive binding assay, the agents to screen are typically 
labeled. Following incubation, free agent is separated from that present in bound form, and 
the amount of free or uncomplexed label is a measure of the ability of a particular agent to 
bind to the albumin fusion protein of the present invention. 

Another technique for drug screening provides high throughput screening for 
compounds having suitable binding affinity to an albumin fusion protein of the present 
invention, and is described in great detail in European Patent Application 84/03564, 
published on September 13, 1984, which is incorporated herein by reference herein. Briefly 
stated, large numbers of different small peptide test compounds are synthesized on a solid 
substrate, such as plastic pins or some other surface. The peptide test compounds are reacted 
with an albumin fusion protein of the present invention and washed. Bound peptides are 
then detected by methods well known in the art. Purified albumin fusion protein may be 
coated directly onto plates for use in the aforementioned drug screening techniques. In 
addition, non-neutralizing antibodies may be used to capture the peptide and immobilize it 
on the solid support. 

This invention also contemplates the use of competitive drug screening assays in 
which neutralizing antibodies capable of binding an albumin fusion protein of the present 
invention specifically compete with a test compound for binding to the albumin fusion 
protein or fragments thereof. In this manner, the antibodies are used to detect the presence 
of any peptide which shares one or more antigenic epitopes with an albumin fusion protein 
of the invention. 

Binding Peptides and Other Molecules 

The invention also encompasses screening methods for identifying polypeptides and 
nonpolypeptides that bind albuinin fusion proteins of the invention, and the binding 
molecules identified thereby. These binding molecules are useful, for example, as agonists 
and antagonists of the albumin fusion proteins of the invention. Such agonists and 
antagonists can be used, in accordance with the invention, in the therapeutic embodiments 
described in detail, below. 

This method comprises the steps of: 
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contacting an albumin fusion protein of the invention with a plurality of molecules; 

and 

identifying a molecule that binds the albumin fusion protein. 

The step of contacting the albumin fusion protein of the invention with the plurality 
of molecules may be effected in a number of ways. For example, one may contemplate 
immobilizing the albumin fusion protein on a solid support and bringing a solution of the 
plurality of molecules in contact with the immobilized polypeptides. Such a procedure 
would be akin to an affinity chromatographic process, with the affinity matrix being 
comprised of the immobilized albumin fusion protein of the invention. The molecules 
having a selective affinity for the albumin fusion protein can then be purified by affinity 
selection. The nature of the solid support, process for attachment of the albumin fusion 
protein to the solid support, solvent, and conditions of the affinity isolation or selection are 
largely conventional and well known to those of ordinary skill in the art. 

Alternatively, one may also separate a plurality of polypeptides into substantially 
separate fractions comprising a subset of or individual polypeptides. For instance, one can 
separate the plurality of polypeptides by gel electrophoresis, column chromatography, or 
like method known to those of ordinary skill for the separation of polypeptides. The 
individual polypeptides can also be produced by a transformed host cell in such a way as to 
be expressed on or about its outer surface (e.g., a recombinant phage). Individual isolates 
can then be "probed" by an albumin fusion protein of the invention, optionally in the 
presence of an inducer should one be required for expression, to detennine if any selective 
affinity interaction takes place between the albumin fusion protein and the individual clone. 
Prior to contacting the albumin fusion protein with each fraction comprising individual 
polypeptides, the polypeptides could first be transferred to a solid support for additional 
convenience. Such a solid support may simply be a piece of filter membrane, such as one 
made of nitrocellulose or nylon. In this manner, positive clones could be identified from a 
collection of transformed host cells of an expression library, which harbor a DNA construct 
encoding a polypeptide having a selective affinity for an albumin fusion protein of the 
invention. Furthermore, the amino acid sequence of the polypeptide having a selective 
affinity for an albumin fusion protein of the invention can be determined directly by 
conventional means or the coding sequence of the DNA encoding the polypeptide can 
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frequently be determined more conveniently. The primary sequence can then be deduced, 
from the corresponding DNA sequence. If the amino acid sequence is to be determined from 
the polypeptide itself, one may use microsequencing techniques. The sequencing technique 
may include mass spectroscopy. 

In certain situations, it may be desirable to wash away any unbound polypeptides 
from a mixture of an albumin fusion protein of the invention and the plurality of 
polypeptides prior to attempting to determine or to detect the presence of a selective affinity 
interaction. Such a wash step may be particularly desirable when the albumin fusion protein 
of the invention or the plurality of polypeptides are bound to a solid support. 

The plurality of molecules provided according to this method may be provided by 
way of diversity libraries, such as random or combinatorial peptide or nonpeptide libraries 
which can be screened for molecules that specifically bind an albumin fusion protein of the 
invention. Many libraries are known in the art that can be used, e.g., chemically synthesized 
libraries, recombinant (e.g., phage display libraries), and in vitro translation-based libraries. 
Examples of chemically synthesized libraries are described in Fodor et al., Science 
251:767-773 (1991); Houghten et al., Nature 354:84-86 (1991); Lam et al., Nature 354:82- 
84 (1991); Medynski, Bio/Technology 12:709-710 (1994); Gallop et al., J. Medicinal 
Chemistry 37(9):1233-1251 (1994); Ohlmeyer etal., Proc. Natl. Acad. Sci. USA 90:10922- 
10926 (1993); Erb et al., Proc. Natl. Acad. Sci. USA 91:11422-11426 (1994); Houghten et 
al., Biotechniques 13:412 (1992); Jayawickreme et al., Proc. Natl. Acad. Sci. USA 91:1614- 
1618 (1994); Salmon et al., Proc. Natl. Acad. Sci. USA 90:11708-11712 (1993); PCT 
Publication No. WO 93/20242; and Brenner and Lerner, Proc. Natl. Acad. Sci. USA 
89:5381-5383 (1992). 

Examples of phage display libraries are described in Scott et al., Science 249:386- 
390 (1990); Devlin et al., Science, 249:404-406 (1990); Christian et al., 1992, J. Mol. Biol. 
227:711-718 1992); Lenstra, J. Immunol. Meth. 152:149-157 (1992); Kay et al., Gene 
128:59-65 (1993); and PCT Publication No. WO 94/18318 dated Aug. 18, 1994. 

In vitro translation-based libraries include but are not limited to those described in 
PCT Publication No. WO 91/05058 dated Apr. 18, 1991; and Mattheakis et al., Proc. Natl. 
Acad. Sci. USA 91:9022-9026 (1994). 



-204- 



Aventis Behring File No. 2OO2/K0O2 US 
By way of examples of nonpeptide libraries, a benzodiazepine library (see e.g., 
Bunin et al., Proc. Natl. Acad. Sci. USA 91:4708-4712 (1994)) can be adapted for use. 
Peptoid libraries (Simon et al., Proc. Natl. Acad. Sci. USA 89:9367-9371 (1992)) can also 
be used. Another example of a library that can be used, in which the amide functionalities in 
peptides have been permethylated to generate a chemically transformed combinatorial 
library, is described by Ostresh et al. (Proc. Natl. Acad. Sci. USA 91 : 1 1 1 38-1 1 142 (1 994)). 

The variety of non-peptide libraries that are useful in the present invention is great. 
For example, Ecker and Crooke (Bio/Technology 13:351-360 (1995) list benzodiazepines, 
hydantoins, piperazinediones, biphenyls, sugar analogs, beta-mercaptoketones, arylacetic 
acids, acylpiperidines, benzopyrans, cubanes, xanthines, aminimides, and oxazolones as 
among the chemical species that form the basis of various libraries. 

Non-peptide. libraries can be classified broadly into two types: decorated monomers 
and oligomers. Decorated monomer libraries employ a relatively simple scaffold structure 
upon which a variety functional groups is added. Often the scaffold will be a molecule with 
a known useful pharmacological activity. For example, the scaffold might be the 
benzodiazepine structure. 

Non-peptide oligomer libraries utilize a large number of monomers that are 
assembled together in ways that create new shapes that depend on the order of the 
monomers. Among the monomer units that have been used are carbamates, pyrrolinones, 
and morpholinos. Peptoids, peptide-like oligomers in which the side chain is attached to the 
alpha amino group rather than the alpha carbon, form the basis of another version of non- 
peptide oligomer libraries. The first non-peptide oligomer libraries utilized a single type of 
monomer and thus contained a repeating backbone. Recent libraries have utilized more than 
one monomer, giving the libraries added flexibility. 

Screening the libraries can be accomplished by any of a variety of commonly known 
methods. See, e.g., the following references, which disclose screening of peptide libraries: 
Parmley et al., Adv. Exp. Med. Biol. 251:215-218 (1989); Scott et al,. Science 249:386-390 
(1990); Fowlkes et al., BioTechniques 13:422-427 (1992); Oldenburg et al., Proc. Natl. 
Acad. Sci. USA 89:5393-5397 (1992); Yu et al., Cell 76:933-945 (1994); Staudt et al., 
Science 241:577-580 (1988); Bock et al., Nature 355:564-566 (1992); Tuerk et al., Proc. 
Natl. Acad. Sci. USA 89:6988-6992 (1992); Ellington et al., Nature 355:850-852 (1992); 
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U.S. Pat No. 5,096,815, U.S. Pat. No. 5,223,409, and U.S. Pat. No. 5,198,346, all to Ladner 
etal.; Rebar etal., Science 263:671-673 (1993); and PCT Publication No. WO 94/18318. 

In a specific embodiment, screening to identify a molecule that binds an albumin 
fusion protein of the invention can be carried out by contacting the library members with an 
albumin fusion protein of the invention immobilized on a solid phase and harvesting those 
library members that bind to the albumin fusion protein. Examples of such screening 
methods, termed "panning" techniques are described by way of example in Parmley et al., 
Gene 73:305-318 (1988); Fowlkes et al., BioTechniques 13:422-427 (1992); PCT 
Publication No. WO 94/1 83 1 8; and in references cited herein. 

In another embodiment, the two-hybrid system for selecting interacting proteins in 
yeast (Fields et al., Nature 340:245-246 (1989); Chien et al., Proc. Natl. Acad. Sci. USA 
88:95 78-9582 (1991) can be used to identify molecules that specifically bind to 
polypeptides of the invention. 

Where the binding molecule is a polypeptide, the polypeptide can be conveniently 
selected from any peptide library, including random peptide libraries, combinatorial peptide 
libraries, or biased peptide libraries. The term "biased" is used herein to mean that the 
method of generating the library is manipulated so as to restrict one or more parameters that 
govern the diversity of the resulting collection of molecules, in this case peptides. 

Thus, a truly random peptide library would generate a collection of peptides in 
which, the probability of finding a particular amino acid at a given position of the peptide is 
the same for all 20 amino acids. A bias can be introduced into the library, however, by 
specifying, for example, that a lysine occur every fifth amino acid or that positions 4, 8, and 
9 of a decapeptide library be fixed to include only arginine. Clearly, many types of biases 
can be contemplated, and the present invention is not restricted to any particular bias. 
Furthermore, the present invention contemplates specific types of peptide libraries, such as 
phage displayed peptide libraries and those that utilize a DNA construct comprising a 
lambda phage vector with a DNA insert. 

As mentioned above, in the case of a binding molecule that is a polypeptide, the 
polypeptide may have about 6 to less than about 60 amino acid residues, preferably about 6 
to about 10 amino acid residues, and most preferably, about 6 to about 22 amino acids. In 
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another embodiment, a binding polypeptide has in the range of 15-100 amino acids, or 20- 
50 amino acids. 

The selected binding polypeptide can be obtained by chemical synthesis or 
recombinant expression. 

Other Activities 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention, may be employed in treatment for stimulating re- 
vascularization of ischemic tissues due to various disease conditions such as thrombosis, 
arteriosclerosis, and other cardiovascular conditions. The albumin fusion proteins of the 
invention and/or polynucleotides encoding albumin fusion proteins of the invention may 
also be employed to stimulate angiogenesis and limb regeneration, as discussed above. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also be employed for treating wounds due to 
injuries, bums, post-operative tissue repair, and ulcers since they are mitogenic to various 
cells of different origins, such as fibroblast cells and skeletal muscle cells, and therefore, 
facilitate the repair or replacement of damaged or diseased tissue. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also be employed stimulate neuronal growth 
and to treat and prevent neuronal damage which occurs in certain neuronal disorders or 
neuro-degenerative conditions such as Alzheimer's disease, Parkinson's disease, and AIDS- 
related complex. An albumin fusion protein of the invention and/or polynucleotide encoding 
an albumin fusion protein of the invention may have the ability to stimulate chondrocyte 
growth, therefore, they may be employed to enhance bone and periodontal regeneration and 
aid in tissue transplants or bone grafts. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may be also be employed to prevent skin aging due 
to sunburn by stimulating keratinocyte growth. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also be employed for preventing hair loss, since 
FGF family members activate hair-forming cells and promotes melanocyte growth. Along 
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the same lines, an albumin fusion protein of the invention and/or polynucleotide encoding 
an albumin fusion protein of the invention may be employed to stimulate growth and 
differentiation of hematopoietic cells and bone marrow cells when used in combination with 
other cytokines. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also be employed to maintain organs before 
transplantation or for supporting cell culture of primary tissues. An albumin fusion protein 
of the invention and/or polynucleotide encoding an albumin fusion protein of the invention 
may also be employed for inducing tissue of mesodermal origin to differentiate in early 
embryos. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also increase or decrease the differentiation or 
proliferation of embryonic stem cells, besides, as discussed above, hematopoietic lineage. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also be used to modulate mammalian 
characteristics, such as body height, weight, hair color, eye color, skin, percentage of 
adipose tissue, pigmentation, size, and shape (e.g., cosmetic surgery). Similarly, an albumin 
fusion protein of the invention and/or polynucleotide encoding an albumin fusion protein of 
the invention may be used to modulate mammalian metabolism affecting catabolism, 
anabolism, processing, utilization, and storage of energy. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may be used to change a mammal's mental state or 
physical state by influencing biorhythms, caricadic rhythms, depression (including 
depressive disorders), tendency for violence, tolerance for pain, reproductive capabilities 
(preferably by Axtivin or Inhibin-like activity), hormonal or endocrine levels, appetite, 
libido, memory, stress, or other cognitive qualities. 

An albumin fusion protein of the invention and/or polynucleotide encoding an 
albumin fusion protein of the invention may also be used as a food additive or preservative, 
such as to. increase or decrease storage capabilities, fat content, lipid, protein, carbohydrate, 
vitamins, minerals, cofactors or other nutritional components. 
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The above-recited applications have uses in a wide variety of hosts. Such hosts 
include, but are not limited to, human, murine, rabbit, goat, guinea pig, camel, horse, mouse, 
rat, hamster, pig, micro-pig, chicken, goat, cow, sheep, dog, cat, non-human primate, and 
human. In specific embodiments, the host is a mouse, rabbit, goat, guinea pig, chicken, rat, 
hamster, pig, sheep, dog or cat. In preferred embodiments, the host is a mammal. In most 
preferred embodiments, the host is a human. 

Having generally described the invention, the same will be more readily understood 
by reference to the following examples, which are provided by way of illustration and are 
not intended as limiting. 

Without further description, it is believed that one of ordinary skill in the art can, 
using the preceding description and the following illustrative examples, make and utilize the 
alterations detected in the present invention and practice the claimed methods. The 
following working examples therefore, specifically point out preferred embodiments of the 
present invention, and are not to be construed as limiting in any way the remainder of the 
disclosure. 

EXAMPLES 

Example 1: Preparation of HA-h GH Fusion Proteins 
An HA-hGO fusion protein was prepared as follows: 
Cloning of hGHcDNA 

The hGH cDNA was obtained from a human pituitary gland cDNA library 
(catalogue number HL1097v, Clontech Laboratories, Inc) by PGR amplification. Two 
oligonucleotides suitable for PCR amplification of the hGH cDNA, HGH1 and HGH2, were 
synthesized using an Applied Biosystems 3 SOB Oligonucleotide Synthesizer. 

HGH1 : 5' - CCCAAGAATTCCCTTATCCAGGC - 3' (SEQ ID NO: 1) 

HGH2: 5' - GGGAAGCTTAGAAGCCACAGGATCCCTCCACAG - 3' (SEQ ID 

NO: 2) 

HGH 1 and HGH2 differed from the equivalent portion of the hGH cDNA sequence 
(Martial et. al, 1979) by two and three nucleotides, respectively, such that after PCR 
amplification an EcoRl site would be introduced to the 5' end of the cDNA and a BamMl 
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site would be introduced into the 3' end of the cDNA. In addition, HGH2 contained a 
Hindlll site immediately downstream of the hGH sequence. 

PGR amplification using a Perkin-EImer-Cetus Thermal Cycler 9600 and a 
Perkin-Elmer-Cetus PGR kit, was performed using single-stranded DNA template isolated 
from the phage particles of the cDNA library as follows: 10 pL phage particles were lysed 
by the addition of 10 uX phage lysis buffer (280 ng/mL proteinase K in TE buffer) and 
incubation at 55°C for 15 min followed by 85°C for 15 min. After a 1 min. incubation on 
ice, phage debris was pelleted by centrifugation at 14,000 rpm for 3 min. The PCR mixture 
contained 6 uL of this DNA template, 0.1 uM of each primer and 200 uM of each 
deoxyribonucleotide. PCR was carried out for 30 cycles, denaturing at 94°C for 30 s, 
annealing at 65 °C for 30 s and extending at 72°C for 30 s, increasing the extension time by 1 
s per cycle. 

Analysis of the reaction by gel electrophoresis showed a single product of the 
expected size (589 base pairs). 

The PCR product was purified using Wizard PCR Preps DNA Purification System 
(Promega Corp) and then digested with EcoRl and Hindlll. After further purification of the 
EcdBl-HindlTL fragment by gel electrophoresis, the product was cloned into pUC19 
(C3TBCO BRL) digested with EcdBl and HmdUL, to give pHGHl. DNA sequencing of the 
EcoBA Hindlll region showed that the PCR product was identical in sequence to the hGH 
sequence (Martial et al, 1979), except at the 5' and 3' ends, where the EcoBl and BamHl 
sites had been introduced, respectively. 

Expression of the hGHcDNA. 

The polylinker sequence of the phagemid pBluescribe (+) (Stratagene) was replaced 
by inserting an oligonucleotide linker, formed by annealing two 75-mer oligonucleotides, 
between the EcoRl and Hindlll sites to form pBST(+). The new polylinker included a 
unique Notl site. 

The Notl HA expression cassette of pAYE309 (EP 431 880) comprising the PRBI 
promoter, DNA encoding the HA/MFcc-1 hybrid leader sequence, DNA encoding HA and 
the ADH1 terminator, was transferred to pBST(+) to form" pHAl . The HA coding sequence 
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was removed from this plasmid by digestion with HindHI followed by religation to form 
pHA2. 

Cloning of the hGH cDNA, as described in Example 1, provided the hGH coding 
region lacking the pro-hGH sequence and the first 8 base pairs (bp) of the mature hGH 
sequence. In order to construct an expression plasmid for secretion of hGH from yeast, a 
yeast promoter, signal peptide and the first 8 bp of the hGH sequence were attached to the 5' 
end of the cloned hGH sequence as follows: The HindlUS/aNI fragment from pHA 1 was 
attached to the 5* end of the EcoRl/Hindm fragment from pHGHI via two synthetic 
oligonucleotides, HGH3 and HGH4 (which can anneal to one another in such a way as to 
generate a double stranded fragment of DNA with sticky ends that can anneal with I 
SyoNIand EcoRL sticky ends): 

HGH3: 5' - GATAAAGATTCCCAAC - 3' (SEQ ID NO: 3) 

HGH4: 5' - AATTGTTGGGAATCTTT- 3' (SEQ ID NO: 4) 

The HindHI fragment so formed was cloned into HindHl-dig&sted pHA2 to make 
pHGH2, such that the hGH cDNA was positioned downstream of the PRBI promoter and 
. .HA/lVlFa-1 fusion leader sequence (see, International Publication No. WO 90/01063). The 
NotI expression cassette contained in pHGH2, which included the AJDH1 terminator 
downstream of the hGH cDNA, was cloned into ATo/I-digested pSAC35 (Sleep et at, 
BioTechnology 8:42 (1990)) to make pHGH12. This plasmid comprised the entire 2 urn 
plasmid to provide replication functions and the LEU2 gene for selection of transformants. 

pHGH12 was introduced into S. cerevisiae D88 by transformation and individual 
transformants were grown for 3 days at 30°C in 10 mL YEPD (1% w/v yeast extract, 2 % 
w/v, peptone, 2 % w/v, dextrose). 

After centrifugation of the cells, the supernatants were examined by 
SDS-polyacrylamide gel electrophoresis (SDS-PAGE) and were found to contain protein 
which was of the expected size and which was recognized by anti-hGH antiserum (Sigma, 
Poole, UK) on Western blots. 

Cloning and expression of an HA-hGH fusion protein. 

In order to fuse the HA cDNA to the 5' end of the hGH cDNA, the pHAl 
Hincm\-Bsu361 fragment (containing most of the HA cDNA) was joined to the pHGHI 
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Ecom-HindlU fragment (containing most of the hGH cDNA) via two oligonucleotides, 
HGH7 and HGH8 

HGH7: 5' - TTAGGCTTATTCCCAAC 3' (SEQ ID NO: 5) 

HGH8: 5' - AATTGTTGGGAATAAGCC 3' (SEQ ID NO: 6) 

The Hindm fragment so formed was cloned into pHA2 digested with Hindill to 
make pHGHIO, and the N6t\ expression cassette of this plasmid was cloned into 
jVbfl-digested pSAC35 to make pHGH16. 

P HGH16 was used to transform S. cerevisiae D88 and supernatants of cultures were 
analyzed as described above. A predominant band was observed that had a molecular 
weight of approximately 88 kD, corresponding to the combined masses of HA and hGH. 
Western blotting using bxAi-HA and anti-hGH antisera (Sigma) confirmed the presence of 
the two constituent parts of the albumin fusion protein. 

The albumin fusion protein was purified from culture supernatant by cation 
exchange chromatography, followed by anion exchange and gel permeation 
chromatography. Analysis of the N-terminus of the protein by amino acid sequencing 
confirmed the presence of the expected albumin sequence. ' 

An in vitro growth hormone activity assay (Ealey et a!., Growth Regulation 5:36 
(1995)) indicated that the albumin fusion protein possessed full hGH activity. In a 
hypophysectomised rat weight gain model, performed essentially as described in the 
European Pharmacopoeia (1987, monograph 556), the fusion molecule was more potent 
than hGH when the same number of units of activity (based on the above in vitro assay) 
were administered daily. Further experiments in which the albumin fusion protein was 
administered once every four days showed a similar overall growth response to a daily 
administration of hGH. Pharmacokinetic experiments in which 125 I- labeled protein was 
administered to rats indicated an approximately ten-fold increase in circulatory half-life for 
the albumin fusion protein compared to hGH. 

A similar plasmid was constructed in which DNA encoding the S. cerevisiae 
invertase (SUC2) leader sequence replaced the sequence for the hybrid leader, such that the 
encoded leader and the junction (4) with the HA sequence were as follows: 

. . . MLLQAFLFLLAGFAAKISA I DAHKS (SEQ ID NO: 7) Invertase leader 

HA s 
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On introduction into S. cerevisiae DBI, this plasmid directed the expression and 
secretion of the albumin fusion protein at a level similar to that obtained with pHGHl6. 
Analysis of the N-terminus of the albumin fusion protein indicated precise and efficient 
cleavage of the leader sequence from the mature protein. 

Cloning and expression of an hGH-HA fusion protein. 

In order to fuse the hGH cDNA to the 5* end of the HA cDNA, the HA cDNA was 
first altered by site-directed mutagenesis to introduce an EcoNl site near the 5' end of the 
coding region. This was done by the method of Kunkel et al (Methods in Enzymol. 
154:367 (1987)) using single-stranded DNA template prepared from pHAI and a synthetic 
oligonucleotide, LEU4: 

LEU4: 5' - GAGATGCACACCTGAGTGAGG - 3' (SEQ ID NO: 8) 
Site-directed mutagenesis using this oligonucleotide changed the coding sequence of 
the HA cDNA from Lys4 to Leu4 (K4L). However, this change was repaired when the hGH 
cDNA was subsequently joined at the 5' end by linking the pHGH2 Notl-BamHl fragment to 
the EcdHl-Notl fragment of the mutated pHAI, via the two oligonucleotides HGH5 and 
HGH6: 

HGH5: 5' - GATCCTGTGGCTTCGATGCACACAAGA - 3' (SEQ ID NO: 9) 
HGH6: 5' - CTCTTGTGTGCATCGAAGCCACAG - 3' (SEQ ID NO: 10) 

The Notl fragment so formed was cloned into iVbrl-digested pSAC35 to make 
pHGH14. pHGH14 was used to transform S. cerevisiae D88 and supernatants of culture 
were analyzed as above. A predominant band was observed that had a molecular weight of 
approximately 88 kD, corresponding to the combined masses of hGH and HA. Western 
blotting using anti-HA and anti-hGH antisera confirmed the presence of the two constituent 
parts of the albumin fusion protein. 

The albumin fusion protein was purified from culture supernatant by cation 
exchange chromatography, followed by anion exchange and gel permeation 
chromatography. Analysis of the N-terminus of the protein by amino acid sequencing 
confirmed the presence of the expected hGH sequence. 
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In vitro studies showed that the albumin fusion protein retained hGH activity, but 
was significantly less potent than an albumin fusion protein comprising full length HA 
(1-585) as the N-terminal portion and hGH as the C-terminal portion, as described above. 

Construction of plasmids for the expression of hGH fusions to domains of HA. 

Fusion polypeptides were made in which the hGH molecule was fused to the first 
two domains of HA (residues 1 to 387)1 Fusion to the N terminus of hGH was achieved by 
joining the pHAl HindDl-Sapl fragment, which contained most of the coding sequence for 
domains 1 and 2 of HA, to the pHGHI EcoVH-Hindlll fragment, via the oligonucleotides 
HGH 11 and HGH 12: 

HGH11: 5' - TGTGGAAGAGCCTCAGAATTTATTCCCAAC - 3' (SEQ ID NO: 

11) 

HGH12: 5' - AATTGTTGGGAATAAATTCTGAGGCTCTTCC - 3' (SEQ ID NO: 

12) 

The Hindlll fragment so formed was cloned into i//«rfIII-digested pHA2 to make 
pHGH37 and the Nofl expression cassette of this plasmid was cloned,' into M?d-digested 
pSAC35. 

The resulting plasmid, pHGH38, contained an expression cassette that was found to 
direct secretion of the fusion polypeptide into the supernatant when transformed into S. 
cerevisiae DB 1. Western blotting using anti-i£4 and anti-hGH antisera confirmed the 
presence of the two constituent parts of the albumin fusion protein. 

The albumin fusion protein was purified from culture supernatant by cation 
exchange chromatography followed by gel permeation chromatography. 

In vivo studies with purified protein indicated that the circulatory half-life was 
longer than that of hGH, and similar to that of an albumin fusion protein comprising 
full-length HA (1-585) as the N-terminal portion and hGH as the C-terminal portion, as 
described above. In vitro studies showed that the albumin fusion protein retained hGH 
activity. 

Using a similar strategy as detailed above, an albumin fusion protein comprising the 
first domain of HA (residues 1-194) as the N-terminal portion and hGH as the C-tenninal 
portion, was cloned and expressed in S. cerevisiae DBL. Western blotting of culture 
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supernatant using antx-HA and anti-hGH antisera confirmed the presence of the two 
constituent parts of the albumin fusion protein. 

Fusion of HA to hGH using a flexible linker sequence 

Flexible linkers, comprising repeating units of [Gly-GIy-Gly-Gly-SerL where n was 
either 2 or 3, were introduced between the HA and hGH albumin fusion protein by cloning 
of the oligonucleotides HGH16, HGH17, HGH18 and HGH19: 

HQH16:5'-TTAGQCTTAGGTGGCGGTGGATCCQQCGQTGGTQGATCTTTCCCA AC-3' (SEQ 

ID NO: 13) 

HGH17:5'-AATTGTTGGGAAAGATCCACCACCGCCGGATCCACCGCCACCTAAGCC-3' 
(SEQ ID NO: 14) 

HGH18:5'-TTAGGCTTAGGCGGTGGTGGATCTGGTGGCGGCGGATCTGGTGGCGGTGGATC 

CTTCCCAAC-3 1 (SEQ ID NO: 1 5) 

HGH19: 5*-AATTGTTGGGAAGGATCCACCGCCACCAGATCCGCCGCCACCA 

GATCCACCACCGCCTAAGCC-3' (SEQ ID NO: 16) 

Annealing of HGH16 with HGH17 resulted in n=2, while HGH18 annealed to 

HGH 19 resulted in n=3. After annealing, the double- stranded oligonucleotides were cloned 

with the EcdBl-Bsu36\ fragment isolated from pHGHl into ifc M 361-digested pHGHIO to 

make pHGH56 (where n=2) and pHGH57 (where n=3). Hie Notl expression cassettes from 

these plasmids were cloned into ^bd-digested P SAC35 to make P HGH58 and pHGH59, 

respectively. 

Cloning of the oligonucleotides to make pHGH56 and pHGH57 introduced a BamHl 
site in the linker sequences. It was therefore possible to construct linker sequences in which 
n=l and n = 4, by joining either the HindHI-Bamm fragment from pHGH56 to the 
Bamm-HindLW fragment from P HGH57 (making n - 1), or the HmdRl-Bamm fragment 
from pHGH57 to the BamHL-HindDI fragment from pHGH56 (making n=2). Cloning of 
these fragments into the Hindlll site of P HA2, resulted in pHGH60 (n= 1) and pHGH61 
(n =4). The Notl expression cassettes from pHGH60 and pHGH61 were cloned into 
Afori-digested pSAC35 to make pHGH62 and pHGH63, respectively. 

Transformation of S. cerevisiae with pHGH58, pHGH59, pHGH62 and pHGH63 
resulted in transformants that secreted the fusion polypeptides into the supernatant. Western 
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blotting using aati-HA and anti-hGH antisera confirmed the presence of the two constituent 
parts of the albumin fusion proteins. 

The albumin fusion proteins were purified from culture supernatant by cation 
exchange chromatography, followed by anion exchange and gel permeation 
chromatography. Analysis of the N-termini of the proteins by amino acid sequencing 
confirmed the presence of the expected albumin sequence. Analysis of the purified proteins 
by electrospfay mass spectrometry confirmed an increase in mass of 315 D (n=l), 630 D 
( n =2), 945 D (n=3) and 1260 D (n=4) compared to the HA-hGH fusion protein described 
above. The purified protein was found to be active in vitro. 

Increased Shelf-Life of HA-hGH fusion proteins: Methods 

HA-hGH and hGH were separately diluted in cell culture media containing 5% horse 
serum to final concentrations of 100-200 ug/ml and incubated at 4, 37 or 50°C. At time 
zero and at weekly intervals thereafter, aliquots of the samples were tested for their 
biological activity in the Nb2 cell proliferation assay, and the data normalized to the 
biological activity of the control (hGH solution at time zero). In other assays hGH and HA- 
hGH were incubated in phosphate buffer saline in at 4, 37 and 50 degree C. 

Nb2 cell proliferation assay: The growth of these cells is dependent on hGH or other 
lactogenic hormones. In a typical experiment 10" cells /well are plated in 96-well plate in 
the presence of different concentration of hGH or HA-hGH in media such as DMEM 
containing 5-10% horse serum for 24-48 hrs in the incubator. After the incubation period, 
1:10 volume of MTT (5mg/ml in H 2 0) is added to each well and the plate is incubated for a 
further 6-16 hrs. The growing cells convert MTT to insoluble formazan. The formazan is 
solublized by acidic isopropanol, and the color produced is measured at 570 run on 
microtiter plate reader. The extent of formazan formation reflects the level of cellular 
proliferation. 

Increased shelf-life of HA-hGH fusion proteins: Results 

The fusion of Therapeutic proteins to albumin confers stability in aqueous or other 
solution. Figure 1 depicts the extended shelf-life of an HA fusion protein in terms of the 
biological activity of HA-hGH remaining after storage in cell culture media for up to 5 
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weeks at 37°C. A solution of 200 ug/ml HA-hGH was prepared in tissue culture media 
containing 5% horse serum, and the solution incubated at 37°C starting at time zero. At the 
indicated times, a sample was removed and tested for its biological activity in the Nb2 cell 
assay, at 2 ng/ml final concentration. As shown in Figure 1, the biological activity of HA- 
hGH remains essentially intact (within experimental variation) after 5 weeks of incubation 
at 37°C. The recombinant hGH used as control for this experiment lost its biological 
activity in the first week of the experiment. 

Figure 2 shows the stability of HA-hGH after storage in cell culture media for up to 
3 weeks at 4, 37, or 50°C. At time zero, a solution of HA-hGH was prepared in tissue 
culture media containing 5% horse serum, and incubated at 4, 37, and 50°C. At the 
indicated periods a sample was removed and assayed for its biological activity in the Nb2 
cell proliferation assay, at 60 ng/ml final concentration. HA-hGH retains over 90% of its 
initial activity at all temperatures tested for at least 3 weeks after incubation while hGH 
loses its biological activity within the first week. This level of activity is further retained for 
at least 7 weeks at 37° C and 5 weeks at 50° C. These results indicate that HA-hGH is 
highly stable in aqueous solution even under temperature stress. 

Figures 3 A and 3B show the stable biological activity of HA-hGH compared to hGH 
in the Nb2 cell proliferation assay. Nb2 cells were grown in the presence of increasing 
concentrations of recombinant hGH or HA-hGH, added at time zero. The cells were 
incubated for 24 or 48 hours before measuring the extent of proliferation by the MTT 
method. The increased stability of HA-hGH in the assay results in essentially the same 
proliferative activity at 24 hours (Figure 3A) as at 48 hours (Figure 3B) while hGH shows a 
significant reduction in its proliferative activity after 48 hours of incubation (Figures 3A and 
3B). Compared to hGH, the HA-hGH has lower biological potency after 1 day; the albumin 
fusion protein is about 5 fold less potent than hGH. However, after 2 days the HA-hGH 
shows essentially the same potency as hGH due to the short life of hGH in the assay. This 
increase in the stability of the hGH as an albumin fusion protein has a major unexpected 
impact on the biological activity of the protein. Although the potency of the albumin fusion 
proteins is slightly lower than the unfused counterparts in rapid bioassays, their biological 
stability results in much higher biological activity in the longer term in vitro assay or in vivo 
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Example 2: Preparation of HA-fusion proteins. 

Figure 4 shows a map of a plasmid (pPPC0005) that can be used as the base vector 
for cloning the cDNAs of therapeutic partners to form HA-fusions. For example, digestion 
of this vector with the restriction enzymes Bsu36I/Paxtial Hindlll will allow for the insertion 
of a cDNA modified at the 5' end to encode the last 5 amino acids of HA including the 
Bsu36I site and at the 3' end to include a double stop codon and Hindlll site. As another 
example, digestion of this vector with the restriction enzymes Bsu361t, SphI allows for the 
insertion of a cDNA modified at the 5' end to encode the last 5 ammo acids of HA including 
the Bsu36I site and at the 3' end to include a double stop codon, Hindlll site and the ADHI 
terminator sequence up to and including the SphI site. 

This plasmid may easily be modified by one of skill in the art, for example, to 
modify, add or delete restriction sites so that one may more easily clone a Therapeutic 
protein, or fragment or variant of into the vector for the purpose of making an albumin 
fusion protein of the invention. 

For example, for the purpose of making an albumin fusion protein where the 
Therapeutic moiety is placed N-terminal to the (mature) albumin protein, restriction sites 
were added at the 5' end of the DNA encoding HA in pPPC0005 shown in Figure 4). 

Because it was desired to add unique Xhol and Clal sites at the 5' end of the DNA 
encoding the HA protein in pPPC0005, it was first necessary to remove those same sites 
from the plasmid (located 3* of the ADHI tenninator sequence). This was accomplished by 
cutting pPPCOOOS with Xhol and Clal, filling in the sticky ends with T4 DNA polymerase, 
and religating the blunt ends to create pPPC0006 

Engineering the Xho and Cla I restriction sites into the Fusion leader sequence just 
5' of the DNA encoding the HA protein in pPPC0006 was accomplished using two rounds 
of PCR. The first pair of oligonucleotides are those of SEQ ID NO: 19 and SEQ ID NO:20. 
SEQ ID 19 contains four point mutations relative to the DNA sequence encoding the 
Fusion leaadr sequence and the beginning of the HA protein. These mutations are necessary 
to create the Xhol site in the fusion leader sequence and the Cla I site just at the beginning 
of the DNA encoding the HA protein. These four mutations are underlined in the sequence 
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shown below. In pPPC0006 the nucleotides at these four positions from 5' to 3' are T, G, T, 
and G. 

5'-GCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGATTTAAAGA 
TTTGGG-3' (SEQ ID NO: 19) 

5'-AATCGATGAGCAACCTCACTCTTGTGTGCATCTCTTTTCTCGAGGCTCCTGGA 
ATAAGC-3' (SEQ ID NO:20). A second round of PCR is then performed with an upstream 
flanking primer, 5'-TACAAACTTAAGAGTCCAATTAGC-3' (SEQ ID NO:21) and a 
downstream flanking primer 5'-CACTTCTCTAGAGTGGTTTCATATGTCTT-3' (SEQ ID 
NO:22). The resulting PCR product is then purified and then digested with Afll and Xbal 
and ligated into the same sites in pPPC0006 creating pScCHSA. The resulting plasmid will 
have an Xhol sites engineered into the fusion leader sequence. The presence of the Xhol 
site creates a single amino acid change in the end of fusion leader sequence from LDKR to 
LEKR. The D to E change will not be present in the final albumin fusion protein expression 
plasmid if one ligates into the Xhol and Cla I sites a fragment comprising the Therapeutic 
moiety which has a. 5* Sail sticky end (which is compatible with the Xhol end) and a 3' CM 
end. Ligation of the Xhol to the Sail restores the original amino acid sequence of the 
Fusion leader sequence. The Therapeutic protein moiety may be inserted after the Kex2 site 
(Kex2 claeves after the dibasic amino acid sequence KR at the end of the Fusion leader 
sequence) and before the Clal site. 

In addition, for the purpose of making an albumin fusion protein where the 
Therapeutic moiety is placed C-terminal to the (mature) albumin protein, four, eight-base- 
pair restriction sites were added at the 3' end of the DNA encoding HA in pScCHSA. As an 
example, it was felt to be desirable to incorporate AscI, Fsel, and Pmel restriction sites in 
between the Bsu36I and Hindlll sites at the end of the DNA encoding the HA protein in 
pScCHSA. This was accomplished through the use of two complementary synthetic 
oligonucleotides (SEQ ID NO: 19 and SEQ ID NO:20) which contain the desired restriction 
sites. 

S'-AAGCTGCCTTAGGCTTATAATAAGGCGCGCCGGCCGGCCGTTTAAACTAAGC 
TTAATTCT-3' (SEQ ID NO:23) and 

5-AGAATTAAGCTTAGTTTAAACGGCCGGCCGGCGCGCCTTATTATAAGCCTAAG 
GCAGCTT-3' (SEQ ID NO:24). These oligonucleotides may be annealed and digested 
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with Bsu36I and Hindlll and ligated into the same sites located at the end of the DNA 
encoding the HA protein in pScCHSA creating pScNHSA, using techniques known in the 

art. 

Making vectors comprising albumin fusion proteins where the albumin moiety is N-terminal 
to the Therapeutic moiety. 

The DNA encoding the Therapeutic moiety may be PCR amplified using primers 
that will add DNA encoding the last five amino acids of the HA (and containing the Bsu36I 
site) onto the 5' end of the DNA encoding a Therapeutic protein and a STOP codon and 
appropriate cloning sites onto the 3' end of the coding sequence. For instance, the forward 
primer used to amplify the DNA encoding a Therapeutic protein might have the sequence, 
5'-aagct GCCTTAG GCTTA(N),<-3' (SEQ ID NO:25) where the underlined sequence is a 
Bsu36I site, the upper case nucleotides encode the last four amino acids of the mature HA 
protein (ALGL), and (N) 15 is identical to the first 1 5 nucleotides encoding the Therapetic 
protein of interest. Similarly, the reverse primer used to amplify the DNA encoding a 
Therapeutic protein might have the sequence, 

S l -^CGCGCg7YT^^ CGGCCGGCCGGCGCGCq ^Tg^T^(N) 1< -3 , (SEQ ID NO:26) 
where the italicized nucleotides is a Pmel site, the double underlined nucleotides are a Fsel 
site, the singly underlined text is a Pmel site, the boxed nucleotides are the reverse 
complement of two tandem stop codons, and (N) 1S is identical to the reverse complement of 
the last 15 nucleotides encoding the Therapeutic protein of interest. Once the PCR product 
is amplified it may be cut with Bsu36I and one of (AscL, Fsel, or Pmel) and ligated into 
pScNHSA. 

Making vectors comprising albumin fusion proteins where the albumin moiety is N-terminal 
to the Therapeutic moiety. 

The DNA encoding the Therapeutic moiety may be PCR amplified using primers 
that will add DNA encoding the last three amino acids of the Fusion leader sequence (and 
containing a Sail site) onto the 5' end of the DNA encoding a Therapeutic protein and the 
first few amino acids of the HA (and containing a Clal site. For instance, the forward primer 
used to amplify the DNA encoding a Therapeutic protein might have the sequence, 
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5 '-aggagcgtoGAC AAAAGA(N) , s -3 ' (SEQ ID NO:27) where the underlined sequence is a 
Sal I site, the upper case nucleotides encode the last three amino acids of the Fusion leader 
sequence (DKR), and (N) 1S is identical to the first 15 nucleotides encoding the Therapetic 
protein of interest. Similarly, the reverse primer used to amplify the DNA encoding a 
Therapeutic protein might have the sequence, 

5'-PTTT A A A TC1 GA 7XtA GCAACCTCACTCTTGTGTGC ATC (N)i <-3' (SEQ ID NO:28) 
where the italicized nucleotides are a Clal site, the underlined nucleotides are the reverse 
complement of the DNA encoding the first 9 amino acids of HA (DAHKSEVAH), and (N) 13 
is identical to the reverse complement of the last 15 nucleotides encoding the Therapeutic 
protein of interest. Once the PCR product is amplified it may be cut with Sail and Clal and 
Iigated into pScCHSA digested with Xhol and Cla I. 

Expression of an Albumin Fusion Protein in yeast. 

The Not I fragment containing the DNA encoding either an N-terminal or C-terminal 
albumin fusion protein generated from pScCHSA or pScNHSA may then be cloned in to the 
NotI site of pSAC35. 

Expression of an Albumin Fusion Protein from Mammalian cell lines 

The HSA gene has also been cloned into a the pC4 vector which is more suitable for 
mammalian culture systems creating plasmid pC4:HSA. More specifically, pC4HSA was 
generated by PCR amplifying the mature HSA gene with a 5' primer (SEQ ID NO:30) that 
anneals to the 5' end of DNA encoding the mature form of the HSA protein (e.g, DNA in 
plasmid pScCHSA),incorporates BamHI (Shown in italics below) and Hindlll (shown 
singly underlined below) cloning sites, attaches a kozak sequence (shown double 
underlined below) and DNA encoding the natural HSA signal peptide 
(MK.WVSFISLLFLFSSAYSRSLDKR, SEQ ID NO:29) (shown in bold below), and a 3' 
primer (SEQ ID NO:31) that anneals to the 3' end of DNA encoding the mature form of the 
HSA protein and incorporates an Asp718 restriction site (shown in bold below). The DNA 
encoding the natural human serum albumin leader sequence in SEQ ID NO:30 also contains 
a modification that introduces a Xhol site that is boxed below. 
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5'-TCAGGG^7g CAAGCTTCCGCCACCATGA AGTG 

CTCGGCTTA^TCGSGJGGGTGTGTTTCGTCGAGATGCACACAAGAGTGAG-3' (SEQ IDNO:30) 
5"-GCAGCGGTACCGAATTCGGCGCGCCTTATAAGCCTAAGGCAGC-3' (SEQ ID NO:31) 

This PGR product (1.85kb) is then purified and digested with BamHI and Asp718 and 
cloned into the same sites in pC4 (ATCC Accession No. 209646) to produce pC4:HSA 

Making vectors comprising albumin fusion proteins wherethe albumin moiety is C-terminal 

to the Therapeutic moiety using the pC4:HSA vector 
% Using P C4:HSA, albumin fusion proteins in which the Therapeutic protein moiety is 

f§ N terminal to the albumin sequence, one can clone DNA encoding a Therapeutic protein 

il that has its own signal sequence between the Bam HI (or Hindlll) and Clal sites. When 

? cloning into either the BamHI or Hind III site remember to include Kozak sequence 

(CCGCCACCATG) prior to translational start codon of DNA encoding the Therapeutic 
y Protein to be subcloned. If the Therapeutic does not have a signal sequence, the DNA 

encoding that Therapeutic protein may be cloned in between the Xhol and Clal sites. When 
3 using the Xhol site, the following 5' (SEQ ID NO:32) and 3' (SEQ IDNO:33) PCR primers 

may be used: 

S'-CCGCCGCTSGAGGGGTGTGTTTCGTCGACNJ.g-S' (SEQ ID NO: 32) 
5'-AGTCC CATCGAT GAGCAACCTCACTCTTGTGTGCATC(N), g -3' (SEQ ID NO:33) 

In SEQ ID NO:32, the underlined sequence is an Xhol site; and the Xhol site and the 
DNA following the Xhol site encode for the last seven amino acids of the leader sequence 
of natural human serum albumin. In SEQ ID NO:33, the underlined sequence is a Clal site; 
and the Clal site and the DNA following it encode are the reverse complement of the DNA 
encoding the first 10 amino acids of themature HSA protein (SEQ ID NO: 18). In SEQ ID 
NO:32 " (N), g " is DNA identical to the first 1 8 nucleotides encoding the Therapeutic protein 
of interest.). In SEQ ID NO:33 " (N) Ig " is the reverse complement of DNA encoding the 
last 18 nucleotides encoding the Therapeutic protein of interest. Using these two primers, 
one may PCR amplify the Therapeutic protein of interest, purify the PCR product, digest it 
with Xhol and Clal restriction enzymes and then and clone it into the with Xhol and Clal 
sites in the pC4:HSA vector. 
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Making vectors comprising albumin fusion proteins where the albumin moiety is N-termznal 
to the Therapeutic moiety using the pC4:HSA vector 

Using pC4:HSA, albumin fusion proteins in which the Therapeutic protein moiety is 
N terminal to the albumin sequence, one can clone DNA encoding a Therapeutic protein 
between the Bsu3 61 and AscI restriction sites. When cloning into the Bsu36I and AscI, the 
same primer design used to clone in the yeast vector system (SEQ ID NO:25 and 26) may 
be employed. 

The pC4 vector is especially suitable for expression of albumin fusion proteins from 
CHO cells. For expression, in other mammalian cell types, e.g., NSO cells, it may be useful 
to subclone the Hindlll - EcoRI fragment containing the DNA encoding an albumin fusion 
protein (from a pC4 vector in which the DNA encoding the Therapeutic protein has already 
been cloned in frame with the DNA encoding (the mature form of) human serum albumin) 
into another expression vector (such as any of the mammalian expression vectors described 
herein). 

Example 3: Preparation of HA-cytokine or HA-growth factor fusion proteins 
(such as EPO, GMCSF, GCSF) 

The oDNA for the cytokine or growth factor of interest, such as EPO, can be isolated 
by a variety of means including from cDNA libraries, by RT-PCR and by PCR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. Hie 
nucleotide sequences for all of these proteins are known and available, for instance, in U.S. 
Patents 4,703,008, 4,810,643 and 5,908,763. The cDNA can be tailored at the 5' and 3 5 
ends to generate restriction sites, such that oligonucleotide linkers can be used, for cloning 
of the cDNA into a vector containing the cDNA for HA. This can be at the N or C-termiiuis 
with or without the use of a spacer sequence. EPO (or other cytokine) cDNA is cloned into 
a vector such as pPPC0005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the 
complete expression cassette is then excised and inserted into the plasmid pSAC35 to allow 
the expression of the albumin fusion protein in yeast. The albumin fusion protein secreted 
from the yeast can then be collected and purified from the media and tested for its biological 
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activity. For expression in mammalian cell lines, a similar procedure is adopted except that 
the expression cassette used employs a mammalian promoter, leader sequence and 
terminator (See Example 2). This expression cassette is then excised and inserted into a 
plasmid suitable for the transfection of mammalian cell lines. 

Example 4: Preparation of HA-IFN fusion proteins (such asIFNa) 
The cDNA for the interferon of interest such as IFNce. can be isolated by a variety of 
means including but not exclusively, from cDNA libraries, by RT-PCR and by PGR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. The 
nucleotide sequences for interferons, such as IFNa are known and available, for instance, in 
U.S. Patents 5,326,859 and 4,588,585, in EP 32 134, as well as in public databases such as 
GenBank. The cDNA can be tailored at the 5' and 3' ends to generate restriction sites, such 
that oligonucleotide linkers can be used to clone the cDNA into a vector containing the 
cDNA for HA. This can be at the N or C-terminus of the HA sequence, with or without the 
use of a spacer sequence. The IFNa (or other interferon) cDNA is cloned into a vector such 
as pPPCO005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete 
expression cassette is then excised and inserted into the plasmid pSAC35 to allow the 
expression of the albumin fusion protein in yeast (see Figure 8). The albumin fusion protein 
secreted from the yeast can then be collected and purified from the media and tested for its 
biological activity. For expression in mammalian cell lines a similar procedure is adopted 
except that the expression cassette used employs a mammalian promoter, leader sequence 
and terminator (See Example 2). This expression cassette is then excised and inserted into a 
plasmid suitable for the transfection of mammalian cell lines. 

Maximum protein recovery from vials 

The albumin fusion proteins of the invention have a high degree of stability even 
when they are packaged at low concentrations. In addition, in spite of the low protein 
concentration, good fusion-protein recovery is observed even when the aqueous solution 
includes no other protein added to minimize binding to the vial walls. Figure 5 compares 
the recovery of vial-stored HA-IFN solutions with a stock solution. 6 or 30 pg/ml HA-IFN 
solutions were placed in vials and stored at 4°C. After 48 or 72 hrs a volume originally 
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equivalent to 10 ng of sample was removed and measured in an IFN sandwich ELISA. The 
estimated values were compared to that of a high concentration stock solution. As shown, 
there is essentially no. loss of the sample in these vials, indicating that addition of exogenous 
material such as albumin is not necessary to prevent sample loss to the wall of the vials 

In vivo stability and bioavailability of HA-a-IFN fusions 

To determine the in vivo stability and bioavailability of a HA-a-IFN fusion 
molecule, the purified fusion molecule (from yeast) was administered to monkeys at the 
dosage's and time points described in Figures 6 and 7. Pharmaceutical compositions 
formulated from HA-a-IFN fusions may account for the extended serum half-life and 
bioavailability exemplified in Figures 6 and 7. Accordingly, pharmaceutical compositions 
may be formulated, to contain lower dosages of alpha-interferon activity compared to the 
native alpha-interferon molecule. 

Pharmaceutical compositions containing HA-a-IFN fusions may be used to treat or 
prevent disease in patients with any disease or disease state that can be modulated by the 
administration of oc-IFN. Such diseases include, but are not limited to, hairy cell leukemia, 
Kaposi's sarcoma, genital and anal warts, chronic hepatitis B, chronic non-A, non-B 
hepatitis, in particular hepatitis C, hepatitis D, chronic myelogenous leukemia, renal cell 
carcinoma, bladder carcinoma, ovarian and cervical carcinoma, skin cancers, recurrent 
respirator papillomatosis, non-Hodgkin's and cutaneous T-cell lymphomas, melanoma, 
multiple myeloma , AIDS, multiple sclerosis, gliobastoma, etc. (see Interferon Alpha, In: 
AHFS Drug Information, 1997. 

Accordingly, the invention includes pharmaceutical compositions containing a HA- 
a-IFN fusion protein, polypeptide or peptide formulated with the proper dosage for human 
administration. The invention also includes methods of treating patients in need of such 
treatment comprising at least the step of administering a pharmaceutical composition 
containing at least one HA-(-IFN fusion protein, polypeptide or peptide. 

Bifunctional HA-a.-IFN fusions 

The HA-a-IFN expression vector of Figure 8 is modified to include an insertion for 
the expression of bifunctional HA-a-IFN fusion proteins. For instance, the cDNA for a 
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second protein of interest may be inserted in frame downstream of the "rHA-IFN" sequence 
after the double stop codon has been removed or shifted downstream of the coding 
sequence. 

In one version of a bifunctional HA-cc-IFN fusion protein, an antibody or fragment 
against B -lymphocyte stimulator protein (GenBank Acc 4455139) or polypeptide may be 
fused to one end of the HA component of the fusion molecule. This bifunctional protein is 
useful for modulating any immune response generated by the oc-IFN component of the 
fusion. 

Example 5: Preparation of HA-hormone fusion protein (such as insulin, LH, 

FSH) 

The cDNA for the hormone of interest such as insulin can be isolated by a variety of 
means including but not exclusively, from cDNA libraries, by RT-PCR and by PCR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. The 
nucleotide sequences for all of these proteins are known and available, for instance, in 
p-ublic databases such as GenBank. The cDNA can be tailored at the 5' and 3' ends to 
generate restriction sites, such that oligonucleotide linkers can be used, for cloning of the 
cDNA into a vector containing the cDNA for HA. This can be at the N or C-terrninus with 
or without the use of a spacer sequence. The hormone cDNA is cloned into a vector such as 
pPPC0005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete 
expression cassette is then excised and inserted into the plasmid pSAC35 to allow the 
expression of the albumin fusion protein in yeast. The dbumin fusion protein secreted from 
the yeast can then be collected and purified from the media and tested for its biological 
activity. For expression in mammalian cell lines a similar procedure is adopted except that 
the expression cassette used employs a mammalian promoter, leader sequence and 
terminator (See Example 2). This expression cassette is then excised and inserted into a 
plasmid suitable for the transfection of mammalian cell lines. 

Example 6: Preparation of HA-soluble receptor or HA-binding protein fusion 
protein such as HA-TNF receptor 
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The cDNA for the soluble receptor or binding protein of interest such as TNF 
receptor can be isolated by a variety of means including but not exclusively, from cDNA 
libraries, by RT-PCR and by PCR using a series of overlapping synthetic oligonucleotide 
primers, all using standard methods. The nucleotide sequences for all of these proteins are 
known and available, for instance, in GenBank. The cDNA can be tailored at the 5' and 3' 
ends to generate restriction sites, such that oligonucleotide linkers can be used, for cloning 
of the cDNA into a vector containing the cDNA for HA. This can be at the N or C-terminus 
with or without the use of a spacer sequence. The receptor cDNA is cloned into a vector 
such as P PPC0005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the 
complete expression cassette is then excised and inserted into the plasmid pSAC35 to allow 
the expression of the albumin fusion protein in yeast. Hie albumin fusion protein secreted 
from the yeast can then be collected and purified from the media and tested for its biological 
activity. For expression in mammalian cell lines a similar procedure is adopted except that 
the expression cassette used employs a mammalian promoter, leader sequence and 
terminator (See Example 2). This expression cassette is then excised and inserted into a 
plasmid suitable for the transfection of mammalian cell lines. 

Example 7: Preparation of HA-growth factors such as HA-IGF-1 fusion protein 
The cDNA for the growth factor of interest such as IGF-1 can be isolated by a 
variety of means including but not exclusively, from cDNA libraries, by RT-PCR and by 
PCR using a series of overlapping synthetic oligonucleotide primers, all using standard 
methods (see GenBank Acc. No.NP_000609). The cDNA can be tailored at the 5' and 3' 
ends to generate restriction sites, such that oligonucleotide linkers can be used, for cloning 
of the cDNA into a vector containing the cDNA for HA. This can be at the N or C-terminus 
with or without the use of a spacer sequence. The growth factor cDNA is cloned into a 
vector such as pPPC0005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the 
complete expression cassette is then excised and inserted into the plasmid pSAC35 to allow 
the expression of the albumin fusion protein in yeast. The albumin fusion protein secreted 
from the yeast can then be collected and purified from the media and tested for its biological 
activity. For expression in mammalian cell lines a similar procedure is adopted except that 
the expression cassette used employs a mammalian promoter, leader sequence and 
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terminator (See Example 2). This expression cassette is then excised and inserted into a 
plasmid suitable for the transfection of mammalian cell lines. 

Example 8: Preparation of HAsingle chain antibody fusion proteins 
Single chain antibodies are produced by several methods including but not limited 
to: selection from phage libraries, cloning of the variable region of a specific antibody by 
cloning the cDNA of the antibody and using the flanking constant regions as the primer to 
clone the variable region, or by synthesizing an oligonucleotide corresponding to the 
variable region of any specific antibody. The cDNA can be tailored at the 5' and 3' ends to 
generate restriction sites, such that oligonucleotide linkers can be used, for cloning of the 
cDNA into a vector containing the cDNA for HA. This can be at the N or C-termirius with 
or without the use of a spacer sequence. The cell cDNA is cloned into a vector such as 
pPPC0005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete 
expression cassette is then excised and inserted into the plasmid pSAC35 to allow the 
expression of the albumin fusion protein in yeast. 

In fusion molecules of the invention, the V H and V L can be linked by one of the 
following means or a combination thereof: a peptide linker between the C-terminus of the 
V H and the N-terminus of the V Li ; a Kex2p protease cleavage site between the V H and V L 
such that the two are cleaved apart upon secretion and then self associate; and cystine 
residues positioned such that the V H and V L can form a disulphide bond between them to 
link them together (see Figure 14). An alternative option would be to place the V H at the N- 
terminus of HA or an HA domain fragment and the V L at the C-terminus of the HA or HA 
domain fragment. 

The albumin fusion protein secreted from the yeast can then be collected and 
purified from the media and tested for its activity. For expression in mammalian cell lines a 
similar procedure is adopted except that the expression cassette used employs a mammalian 
promoter, leader sequence and terminator (See Example 2). This expression cassette is then 
excised and inserted into a plasmid suitable for the transfection of mammalian cell lines. 
The antibody produced in this manner can be purified from media and tested for its binding 
to its antigen using standard immunochemical methods. 
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Example 9: Preparation of JJA-cell adhesion molecule fusion proteins 
The cDNA for the cell adhesion molecule of interest can be isolated by a variety of 
means including but not exclusively, from cDNA libraries, by RT-PCR and by PGR using a 
series of overlapping synthetic oligonucleotide primers, all using standard methods. . The 
nucleotide sequences for the known cell adhesion molecules are known and available, for 
instance, in GenBank. The cDNA can be tailored at the 5' and 3' ends to generate 
restriction sites, such that oligonucleotide linkers can be used, for cloning of the cDNA into 
a vector containing the cDNA for HA. This can be at the N or C-terminus with or without 
the use of a spacer sequence. The cell adhesion molecule cDNA is cloned into a vector such 
as pPPC0005 (Figure 4), pScCHSA, pScNHSA , or pC4:HSA from which the complete 
expression cassette is then excised and inserted into the plasmid pSAC35 to allow the 
expression of the albumin fusion protein in yeast. The albumin fusion protein secreted from 
the yeast can then be collected and purified from the media and tested for its biological 
activity. For expression in mammalian cell lines a similar procedure is adopted except that 
the expression cassette used employs a mammalian promoter, leader sequence and 
terminator (See Example 2). This expression cassette is then excised and inserted into a 
plasmid suitable for the transfection of mammalian cell lines. 

Example 10: Preparation of inhibitory factors and peptides as HA fusion proteins 
(such as HA-antiviral, HA-antibiotic, HA-enzyme inhibitor and HA-antl-allergic 
proteins) 

The cDNA for the peptide of interest such as an antibiotic peptide can be isolated by 
a variety of means including but not exclusively, from cDNA libraries, by RT-PCR and by 
PGR using a series of overlapping synthetic oligonucleotide primers, all using standard 
methods. The cDNA can be tailored at the 5' and 3' ends to generate restriction sites, such 
that oligonucleotide linkers can be used, for cloning of the cDNA into a vector containing 
the cDNA. for HA. This can be at the N or C-terminus with or without the use of a spacer 
sequence. The peptide cDNA is cloned into a vector such as pPPC0005 (Figure 4), 
pScCHSA., pScNHSA , or pC4:HSA from which the complete expression cassette is then 
excised and inserted into the plasmid pSAC35 to allow the expression of the albumin fusion 
protein in yeast. The albumin fusion protein secreted from the yeast can then be collected 
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and purified from the media and tested for its biological activity. For expression in 
mammalian cell lines a similar procedure is adopted except that the expression cassette used 
employs a mammalian promoter, leader sequence and terminator (See Example 2). This 
expression cassette is then excised and inserted into a plasmid suitable for the transfection 
of mammalian cell lines. 

Example 11: Preparation of targeted HA fusion proteins 

The cDNA for the protein of interest can be isolated from cDNA library or can be 
made synthetically using several overlapping oligonucleotides using standard molecular 
biology methods. The appropriate nucleotides can be engineered in the cDNA to form 
convenient restriction sites and also allow the attachment of the protein cDNA to albumin 
cDNA similar to the method described for hGH. Also a targeting protein or peptide cDNA 
such as single chain antibody or peptides, such as nuclear localization signals, that can 
direct proteins inside the cells can be fused to the other end of albumin. The protein of 
interest and the targeting peptide is cloned into a vector such as pPPC0005 (Figure 4), 
pScCHSA, pScNHSA , or pC4:HSA which allows the fusion with alburnin cDNA. In this 
manner both N- and C-terminal end of albumin are fused to other proteins. The fused 
cDNA is then excised from pPPC0005 and is inserted into a plasmid such as pSAC35 to 
allow the expression of the albumin fusion protein in yeast. All the above procedures can be 
performed using standard methods in molecular biology. The albumin fusion protein 
secreted from yeast can be collected and purified from the media and tested for its biological 
activity and its targeting activity using appropriate biochemical and biological tests. 

Example 12: Preparation of IIA- enzymes fusions 

The cDNA for the enzyme of interest can be isolated by a variety of means including 
but not exclusively, from cDNA libraries, by RT-PCR and by PCR using a series of 
overlapping synthetic oligonucleotide primers, all using standard methods. The cDNA can 
be tailored at the 5' and 3' ends to generate restriction sites, such that oligonucleotide 
linkers can be used, for cloning of the cDNA into a vector containing the cDNA for HA. 
This can be at the N or C-terminus with or without the use of a spacer sequence. The 
enzyme cDNA is cloned into a vector such as pPPC0005 (Figure 4), pScCHSA, pScNHSA , 
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or pC4:HSA from which the complete expression cassette is men excised and inserted into 
the plasmid pSAC35 to allow the expression of the albumin fusion protein in yeast. The 
albumin fusion protein secreted from the yeast can then be collected and purified from the 
media and tested for its biological activity. For expression in mammalian cell lines a 
similar procedure is adopted except that the expression cassette used employs a mammalian 
promoter, leader sequence and terminator (See Example 2). This expression cassette is then 
excised and inserted into a plasmid suitable for the transfection of mammalian cell lines. 

Example 13: Bacterial Expression of an Albumin Fusion Protein 

A polynucleotide encoding an albumin fusion protein of the present invention 
comprising a bacterial signal sequence is amplified using PCR oligonucleotide primers 
corresponding to the 5' and 3' ends of the DNA sequence, to synthesize insertion fragments. 
The primers used to amplify the polynucleotide encoding insert should preferably contain 
restriction sites, such as BamHE and Xbal, at the 5* end of the primers in order to clone the 
amplified product into the expression vector. For example, BamHI and Xbal correspond to 
the restriction enzyme sites on the bacterial expression vector pQE-9. (Qiagen, Inc., 
Chatsworth, CA). This plasmid vector encodes antibiotic resistance (Amp 1 ), a bacterial 
origin of replication (ori), an IPTG-regulatable promoter/operator (P/O), aribosome binding 
site (RBS), a 6-histidine tag (6-His), and restriction enzyme cloning sites. 

The pQE-9 vector is digested with BamHI and Xbal and the amplified fragment is 
ligated into the pQE-9 vector mamtaining the reading frame initiated at the bacterial RBS. 
The ligation mixture is then used to transform the E. coli strain M15/rep4 (Qiagen, Inc.) 
which contains multiple copies of the plasmid pREP4, which expresses the lad repressor 
and also confers kanamycin resistance (Kan 1 ). Transformants are identified by their ability 
to grow on LB plates and ampicillin/kanamycin resistant colonies are selected. Plasmid 
DNA is isolated and confirmed by restriction analysis. 

Clones containing the desired constructs are grown overnight (O/N) in liquid culture 
in LB media supplemented with both Amp (100 ug/ml) and Kan (25 ug/ml). The O/N 
culture is used to inoculate a large culture at a ratio of 1:100 to 1 :250. The cells are grown 
to an optical density 600 (O.D. 600 ) of between 0.4 and 0.6. IPTG (Isopropyl-B-D- 
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thiogalacto pyranoside) is then added to a final concentration of 1 mM. IPTG induces by 
inactivating the lad repressor, clearing the P/O leading to increased gene expression. 

Cells are grown for an extra 3 to 4 hours. Cells are then harvested by centrifugation 
(20 mins at 6000Xg). The cell pellet is solubilized in the chaotropic agent 6 Molar 
Guanidine HC1 or preferably in 8 M urea and concentrations greater than 0.14 M 2- 
mercaptoethanol by stirring for 3-4 hours at 4°C (see, e.g., Burton et al., Eur. J. Biochem. 
179:379-387 (1989)). The cell debris is removed by centrifugation, and the supernatant 
containing the polypeptide is loaded onto a nickel-nitrilo-tri-acetic acid ("Ni-NTA") 
affinity resin column (available from QIAGEN, Inc., supra). Proteins with a 6 x His tag 

2 bind to the Ni-NTA resin with high affinity and can be purified in a simple one-step 
lj procedure (for details see: The QIAexpressionist (1995) QIAGEN, Inc., supra). 

iJ Briefly, the supernatant is loaded onto the column in 6 M guanidine-HCl, pH 8. The 

column is first washed with 1 0 volumes of 6 M guanidine-HCl, pH 8, then washed with 10 
; -l volumes of 6 M guanidine-HCl pH 6, and finally the polypeptide is eluted with 6 M 

3 guanidine-HCl, pH 5. 

| The purified protein is then renatured by dialyzing it against phosphate-buffered 

4 saline (PBS) or 50 mM Na-acetate, pH 6 buffer plus 200 mM NaCl. Alternatively, the 
y protein can be successfully refolded while immobilized on the Ni-NTA column. Exemplary 

conditions are as follows: renature using a linear 6M-1M urea gradient in 500 mM NaCl, 
20% glycerol, 20 mM Tris/HCl pH 7.4, containing protease inhibitors. The renaturation 
should be performed over a period of 1.5 hours or more. After renaturation the proteins are 
eluted by the addition of 250 mM immidazole. Immidazole is removed by a final dialyzing 
step against PBS or 50 mM sodium acetate pH 6 buffer plus 200 mM NaCl. The purified 
protein is stored at 4° C or frozen at -80° C. 

In addition to the above expression vector, the present invention further includes an 
expression vector, called pHE4a (ATCC Accession Number 209645, deposited on February 
25, 1998) which contains phage operator and promoter elements operatively linked to a 
polynucleotide encoding an albumin fusion protein of the present invention, called pHE4a. 
(ATCC Accession Number 209645, deposited on February 25, 1998.) This vector contains: 
1) a neomycinphosphotransferase gene as a selection marker, 2) an E. coli origin of 
replication, 3) a T5 phage promoter sequence, 4) two lac operator sequences, 5) a Shine- 
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Delgarno sequence, and 6) the lactose operon repressor gene (laclq). The origin of 
replication (oriC) is derived from pUC19 (LTI, Gaithersburg, MD). The promoter and 
operator sequences are made synthetically. 

DNA can be inserted into the pHE4a by restricting the vector with Ndel and Xbal, 
BamHI, Xhol, or Asp718, running the restricted product on a gel, and isolating the larger 
fragment (the stuffer fragment should be about 310 base pairs). The DNA insert is 
generated according to PCR protocols described herein or otherwise known in the art, using 
PGR primers having restriction sites for Ndel (5' primer) and Xbal, BamHI, Xhol, or 
Asp71 8 (3' primer). The PCR insert is gel purified and restricted with compatible enzymes. 
The insert and vector are ligated according to standard protocols. 

The engineered vector may be substituted in die above protocol to express protein in 
a bacterial system. 

Example 14: Expression of an Albumin Fusion Protein in Mammalian Cells 

The albumin fusion proteins of the present invention can be expressed in a 
mammalian cell. A typical mammalian expression vector contains a promoter element, 
which mediates the initiation of transcription of mRNA, a protein coding sequence, and 
signals required for the termination of transcription and polyadenylation of the transcript. 
Additional elements include enhancers, Kozak sequences and intervening sequences flanked 
by donor and acceptor sites for RNA splicing. Highly efficient transcription is achieved 
with the early and late promoters from SV40, the long terminal repeats (LTRs) from 
Retroviruses, e.g., RSV, HTLVI, HIVI and the early promoter of the cytomegalovirus 
(CMV). However, cellular elements can also be used (e.g., the human actin promoter). 

Suitable expression vectors for use in practicing the present invention include, for 
example, vectors such as, pSVL and pMSG (Pharmacia, Uppsala, Sweden), pRSVcat 
(ATCC 37152), pSV2dhfr (ATCC 37146), pBC12MI (ATCC 67109), pCMVSport 2.0, and 
pCMVSport 3.0. Mammalian host cells that could be used include, but are not limited to, 
human Hela, 293, H9 and Jurkat cells, mouse NIH3T3 and CI 27 cells, Cos 1, Cos 7 and 
CV1, quail QC1-3 cells, mouse L cells and Chinese hamster ovary (CHO) cells. 

Alternatively, the albumin fusion protein can be expressed in stable cell lines 
containing the polynucleotide encoding the albumin fusion protein integrated into a 
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chromosome. The co-transfection with a selectable marker such as DHFR, gpt, neomycin, 
or hygromycin allows the identification and isolation of the transfected cells. 

The transfected polynucleotide encoding the fusion protein can also be amplified to 
express large amounts of the encoded fusion protein. The DHFR (dihydrofolate reductase) 
marker is useful in developing cell lines that carry several hundred or even several thousand 
copies of the gene of interest. (See, e.g., Alt et al., J. Biol. Chem. 253:1357-1370 (197S); 
Hamlin et al., Biochem. et Biophys. Acta, 1097:107-143 (1990); Page et al., Biotechnology 
9:64-68 (1991)). Another useful selection marker is the enzyme glutamine synthase (GS) 
(Murphy et al., Biochem J. 227:277-279 (1991); Bebbington et al, Bio/Technology 10:169- 
175 (1992). Using these markers, the mammalian cells are grown in selective medium and 
the cells with the highest resistance are selected. These cell lines contain the amplified 
gene(s) integrated into a chromosome. Chinese hamster ovary (CHO) and NSO cells are 
often used for the production of proteins. 

Derivatives of the plasmid P SV2-dhfr (ATCC Accession No. 37146), the expression 
vectors pC4 (ATCC Accession No. 209646) and pC6 (ATCC Accession No.209647) 
contain the strong promoter (LTR) of the Rous Sarcoma Virus (Cullen et al., Molecular and 
Cellular Biology, 438-447 (March, 1985)) plus a fragment of the CMV-enhancer (Boshart et 
al., Cell 41:521-530 (1985)). Multiple cloning sites, e.g., with the restriction enzyme 
cleavage sites Bamffl, Xbal and Asp718, facilitate the cloning of the gene of interest. The 
vectors also contain the 3' intron, the polyadenylation and termination signal of the rat 
preproinsulin gene, and the mouse DHFR gene under control of the SV40 early promoter. 

Specifically, the plasmid pC6, for example, is digested with appropriate restriction 
enzymes and then dephosphorylated using calf intestinal phosphates by procedures known 
in the art. The vector is then isolated from a 1% agarose gel. 

A polynucleotide encoding an albumin fusion protein of the present invention is 
generated using techniques known in the art and this polynucleotide is amplified using PGR 
technology known in the art. If a naturally occurring signal sequence is used to produce the 
fusion protein of the present invention, the vector does not need a second signal peptide. 
Alternatively, if a naturally occurring signal sequence is not used, the vector can be 
modified to include a heterologous signal sequence. (See, e.g., International Publication 
No. WO 96/34891.) 
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The amplified fragment encoding the fusion protein of the invention is isolated from 
a 1% agarose gel using a commercially available kit ("Geneclean," BIO 101 Inc., La Jolla, 
Ca.). The fragment then is digested with appropriate restriction enzymes and again purified 
on a 1% agarose gel. 

The amplified fragment encoding the dbumin fusion protein of the invention is then 
digested with the same restriction enzyme and purified on a 1% agarose gel. The isolated 
fragment and the dephosphorylated vector are then ligated with T4 DNA ligase. E. coli 
HB101 or XL-l Blue cells are then transformed and bacteria are identified that contain the 

fragment inserted into plasmid pC6 using, for instance, restriction enzyme analysis. 



fi Chinese hamster ovary cells lacking an active DHFR gene is used for transfection. 

i Five fig of the expression plasmid pC6 or pC4 is corransfected with 0.5 ug of the p'lasmid 

4 pSVneo using lipofectin (Feigner et aL, supra). The plasmid P SV2-neo contains a dominant 

1 selectable marker, the mo gene from Tn5 encoding an enzyme that confers resistance to a 

I group of antibiotics including G418. The cells are seeded in alpha minus MEM 

3 supplemented with 1 mg/ml G418. After 2 days, the cells are trypsinized and seeded in 

{ hybridoma cloning plates (Greiner, Germany) in alpha minus MEM supplemented with 10, 

3 25, or 50 ng/ml of methotrexate plus 1 mg/ml G418. After about 10-14 days single clones 



are trypsinized and then seeded in 6-well petri dishes or 10 ml flasks using different 
concentrations of methotrexate (50 nM, 100 nM, 200 nM, 400 nM, 800 nM). Clones 
growing at the highest concentrations of methotrexate are then transferred to new 6-well 
plates containing even higher concentrations of methotrexate (1 uM, 2 uM, 5 uM, 10 mM, 
20 mM). The same procedure is repeated until clones are obtained which grow at a 
concentration of 100 - 200 uM. Expression of the desired fusion protein is analyzed, for 
instance, by SDS-PAGE and Western blot or by reversed phase HPLC analysis. 

Example 1 5 : Multifusion Fusions 

The albumin fusion proteins (e.g,. containing a Therapeutic protein (or fragment or 
variant thereof) fused to albumin (or a fragment or variant thereof)) may additionally be 
fused to other proteins to generate "multifusion proteins". These multifusion proteins can 
be used for a variety of applications. For example, fusion of the albumin fusion proteins of 
the invention to His-tag, HA-tag, protein A, IgG domains, and maltose binding protein 
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facilitates purification. (See e.g,. EP A 394,827; Traunecker et al., Nature 331:84-86 
(1988)). Nuclear localization signals fused to the polypeptides of the present invention can 
target the protein to a specific subcellular localization, while covalent heterodimer or 
homodimers can increase or decrease the activity of an albumin fusion protein. 
Furthermore, the fusion of additional protein sequences to the albumin fusion proteins of the 
invention may further increase the solubility and/or stability of the fusion protein. The 
fusion proteins described above can be made using or routinely modifting techniques known 
in the art and/or by modifying the follo-wing protocol, which outlines the fusion of a 
polypeptide to an IgG molecule. 

Briefly, the human Fc portion of the IgG molecule can be PCR amplified, using 
primers that span the 5' and 3' ends of the sequence described below. These primers also 
should have convenient restriction enzyme sites that will facilitate cloning into an 
expression vector, preferably a mammalian or yeast expression vector. 

For example, if pC4 (ATCC Accession No.' 209646) is used, the human Fc portion 
can be ligated into the BamHI cloning site. Note that the 3' BamHI site should be 
destroyed. Next, the vector containing the human Fc portion is re-restricted with BamHI, 
linearizing the vector, and a polynucleotide encoding an albumin fusion protein of the 
present invention (generateed and isolated using techniques known in the art), is ligated into 
this BamHI site. Note that the polynucleotide encoding the fusion protein of the invention 
is cloned without a stop codon, otherwise a Fc containing fusion protein will not be 
produced. 

If the naturally occurring signal sequence is used to produce the albumin fusion 
protein of the present invention, pC4 does not need a second signal peptide. Alternatively, 
if the naturally occurring signal sequence is not used, the vector can be modified to include 
a heterologous signal sequence. (See, e.g., International Publication No. WO 96/34891.) 

Human IgG Fc region: 

GGGATCCGGAGCCCAAATCTTCTGACAAAACTCACACATGCCCACCGTG 
CCCAGCACCTGAATTCGAGGGTGCACCGTCAGTCTTCCTCTTCCCCCCAAAACC 
CAAGGACACCCTCATGATCTCCCGGACTCCTGAGGTCACATGCGTGGTGGTGGA 
CGTAAGCCACGAAGACCCTGAGGTCAAGTTCAACTGGTACGTGGACGGCGTGG 
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AGGTGCATAATGCCAAGACAAAGCCGCGGGAGGAGCAGTACAACAGCACGTAC 

CGTGTGGTCAGCGTCCTCACCGTCCTGCACCAGGACTGGCTGAATGGCAAGGAG 

TACAAGTGCAAGGTCTCCAACAAAGCCCTCCCAA.CCCCCATCGAGAAAACCAT 

CTCCAAAGCCAAAGGGCAGCCCCGAGAACCACAGGTGTACACCCTGCCCCCAT 

CCCGGGATGAGCTGACCAAGAACCAGGTCAGCCTGACCTGCCTGGTCAAAGGC 

TTCTATCCAAGCGACATCGCCGTGGAGTGGGAGAGCAATGGGCAGCCGGAGAA 

CAACTACAAGACCACGCCTCCCGTGCTGGACTCCGACGGCTCCTTCTTCCTCTA 

CAGCAAGCTCACCGTGGACAAGAGCAGGTGGCAGCAGGGGAACGTCTTCTCAT 

GCTCCGTGATGCATGAGGCTCTGCACAACCACTACACGCAGAAGAGCCTCTCCC 

TGTCTCCGGGTAAATGAGTGCGACGGCCGCGACTCTAGAGGAT (SEQ ID NO: 

36) 

Example 1 6: Production of an Antibody from an Albumin Fusion Protein 
a) Hybridoma Technology 

Antibodies that bind the albumin fusion proteins of the present invention and 
portions of the albumin fusion proteins of the present invention (e.g., the Therapeutic 
protein portion or albumin portion of the fusion protein) can be prepared by a variety of 
methods. (See, Current Protocols, Chapter 2.) As one example of such methods, a 
preparation of an albumin fusion protein of the invention or a portion of an albumin fusion 
protein of the invention is prepared and purified to render it substantially free of natural 
contaminants. Such a preparation is then introduced into an animal in order to produce 
polyclonal antisera of greater specific activity. 

Monoclonal antibodies specific for an albumin fusion protein of the invention, or a 
portion of an albumin fusion protein of the invention, are prepared using hybridoma 
technology (Kohler et al., Nature 256:495 (1975); Kohler et al., Eur. J. Immunol. 6:511 
(1976); Kohler et al., Eur. J. Immunol. 6:292 (1976); Harnmerling et al., in: Monoclonal 
Antibodies and T-Cell Hybridomas, Elsevier, N.Y., pp. 563-681 (1981)). In general, an 
animal (preferably a mouse) is immunized with an albumin fusion protein of the invention, 
or a portion of an albumin fusion protein of the invention. The splenocytes of such mice are 
extracted and fused with a suitable myeloma ceil line. Any suitable myeloma cell line may 
be employed in accordance with the present invention; however, it is preferable to employ 

-237- 



Aventis Behring File No. 2002/K0O2 US 
the parent myeloma cell line (SP20), available from the ATCC. After fusion, the resulting 
hybridoma cells are selectively maintained in HAT medium, arid then cloned by limiting 
dilution as described by Wands et al. (Gastroenterology 80:225-232 (1981)). The 
hybridoma cells obtained through such a selection are then assayed to identity clones which 
secrete antibodies capable of binding an albumin fusion protein of the invention, or a 
portion of an albumin fusion protein of the invention. 

Alternatively, additional antibodies capable of binding to an albumin fusion protein 
of the invention, or a portion of an albumin fusion protein of the invention can be produced 
in a two-step procedure using anti-idiotypic antibodies. Such a method makes use of the 
JJ fact that antibodies are themselves antigens, and therefore, it is possible to obtain an 

4i antibody which binds to a second antibody. In accordance with this method, protein 

|l specific antibodies are used to immunize an animal, preferably a mouse. The splenocytes of 

U such an animal are then used to produce hybridoma cells, and the hybridoma cells are 

4 screened to identify clones which produce an antibody whose ability to bind to the an 

3 albumin fusion protein of the invention (or portion of an albumin fusion protein of the 

| invention) -specific antibody can be blocked by the fusion protein of the invention, or a 

J portion of an albumin fusion protein of the invention. Such antibodies comprise anti- 

D idiotypic antibodies to the fusion protein of the invention (or portion of an albumin fusion 

protein of the invention) -specific antibody and are used to immunize an animal to induce 
formation of further fusion protein of the invention (or portion of an albumin fusion protein 
of the invention) -specific antibodies. 

For in vivo use of antibodies in humans, an antibody is "humanized". Such 
antibodies can be produced using genetic constructs derived from hybridoma cells 
producing the monoclonal antibodies described above. Methods for producing chimeric and 
humanized antibodies are known in the art and are discussed herein. (See, for review, 
Morrison, Science 229:1202 (1985); Oi et al., BioTechniques 4:214 (1986); Cabilly et al., 
U.S. Patent No. 4,816,567; Taniguchi et al., EP 171496; Morrison et al., EP 173494; 
Neuberger et al., WO 860 1 533 ; Robinson et al., International Publication No. WO 8702671 ; 
Boulianne et al., Nature 312:643 (1984); Neuberger et al., Nature 3 14:268 (1985)). 
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b) Isolation Of Antibody Fragments Directed Against an albumin fusion protein of 
the invention, or a portion of an albumin fusion protein of the invention From A Library Of 
scFvs 

Naturally occurring V-genes isolated from human PBLs are constructed into a 
library of antibody fragments which contain reactivities against an albumin fusion protein of 
the invention, or a portion of an albumin fusion protein of the invention, to which the donor 
may or may not have been exposed (see e.g., U.S. Patent 5,885,793 incorporated herein by 
reference in its entirety). 

Rescue of the Library. A library of scFvs is constructed from the RNA of human 
PBLs as described in International Publication No. WO 92/01047. To rescue phage 
displaying antibody fragments, approximately 10 9 E. coli harboring the phagemid are used 
to inoculate 50 ml of 2xTY containing 1% glucose and 100 ug/ml of ampicillin (2xTY- 
AMP-QLU) and grown to an O.D. of 0.8 with shaking. Five ml of this culture is used to 
inoculate 50 ml of 2xTY-AMP-GLU, 2 x 108 TU of delta gene 3 helper (M13 delta gene III, 
see International Publication No. WO 92/01047) are added and the culture incubated at 
37°C for 45 minutes without shaking and then at 37°C for 45 minutes with shaking. The 
culture is centrifuged at 4000 r.p.m. for 10 min. and the pellet resuspended in 2 liters of 
2xTY containing 100 ug/ml ampicillin and 50 ug/ml kanamycin and grown overnight. 
Phage are prepared as described in International Publication No. WO 92/01047. 

M13 delta gene III is prepared as follows: Ml 3 delta gene III helper phage does not 
encode gene III protein, hence the phage(mid) displaying antibody fragments have a greater 
avidity of binding to antigen. Infectious Ml 3 delta gene III particles are made by growing 
the helper phage in cells harboring a pUC19 derivative supplying the wild type gene III 
protein during phage morphogenesis. The culture is incubated for 1 hour at 37° C without 
shaking and then for a further hour at 37°C with shaking. Cells are spun down (IEC-Centra 
8,400 r.p.m. for 10 min), resuspended in 300 ml 2xTY broth containing 100 ug 
ampicillin/mi and 25 ug kanamycin/ml (2xTY- AMP-KAN) and grown overnight, shaking at 
37°C. Phage particles are purified and concentrated from the culture medium by two PEG- 
precipitations (Sambrook et al., 1990), resuspended in 2 ml PBS and passed through a 0.45 
um filter (Minisart NML; Sartorius) to give a final concentration of approximately 10 13 
transducing units/ml (ampicillin-resistant clones). 
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Panning of the Library. Immunotubes (Nunc) are coated overnight in PBS with 4 
ml of either 100 ug/ml or 10 ug/ml of an albumin fusion protein of the invention, or a 
portion of an albumin fusion protein of the invention. Tubes are blocked with 2% Marvel- 
PBS for 2 hours at 37°C and then washed 3 times in PBS. Approximately 10" TU of phage 
is applied to the tube and incubated for 30 minutes at room temperature tumbling on an over 
and under turntable and then left to stand for another 1 .5 hours. Tubes are washed 10 times 
with PBS 0.1% Tween-20 and 10 times with PBS. Phage are eluted by adding 1 ml of 100 
mM triethylamine and rotating 1 5 minutes on an under and over turntable after which the 
solution is immediately neutralized with 0.5 ml of 1.0M Tris-HCl, pH 7.4. Phage are then 
used to infect 10 ml of mid-log E. coli TGI by incubating eluted phage with bacteria for 30 
minutes at 37°C. The E. coli are then plated on TYE plates containing 1% glucose and 100 
ug/ml ampicillin. The resulting bacterial library is then rescued with delta gene 3 helper 
phage as described above to prepare phage for a subsequent round of selection. This 
process is then repeated for a total of 4 rounds of affinity purification with tube-washing 
increased to 20 times with PBS, 0.1% Tween-20 and 20 times with PBS for rounds 3 and 4. 

Characterization of Binders. Eluted phage from the 3rd and 4th rounds of selection 
are used to infect E. coli HB 2151 and soluble scFv is produced (Marks, et al., 1991) from 
single colonies for assay. ELISAs are performed with microtitre plates coated with either 
10 pg/ml of an albumin fusion protein of the invention, or a portion of an albumin fusion 
protein of the invention, in 50 mM bicarbonate pH 9.6. Clones positive in ELISA are 
further characterized by PCR fingerprinting (see, e.g., International Publication No. WO 
92/01047) and then by sequencing. These ELISA positive clones may also be further 
characterized by techniques known in the art, such as, for example, epitope mapping, 
binding affinity, receptor signal transduction, ability to block or competitively inhibit 
antibody/antigen binding, and competitive agonistic or antagonistic activity. 

Example 17: Method of Treatment Using Gene Therapy-Ex Vivo 
One method of gene therapy transplants fibroblasts, which are capable of expressing 
an albumin fusion protein of the present invention, onto a patient. Generally, fibroblasts are 
obtained from a subject by skin biopsy. The resulting tissue is placed in tissue-culture 
medium and separated into small pieces. Small chunks of the tissue are placed on a wet 
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surface of a tissue culture flask, approximately ten pieces are placed in each flask. The flask 
is turned upside down, closed tight and left at room temperature over night. After 24 hours 
at room temperature, the flask is inverted and the chunks of tissue remain fixed to the 
bottom of the flask and fresh media (e.g., Ham's F12 media, with 10% FBS, penicillin and 
streptomycin) is added. The flasks are then incubated at 37 degree C for approximately one 
week. 

At this time, fresh media is added and subsequently changed every several days. 
After an additional two weeks in culture, a monolayer of fibroblasts emerge. The 
monolayer is trypsinized and scaled into larger flasks. 

pMV-7 (Kirschmeier, P.T. et al., DNA, 7:219-25 (1988)), flanked by the long 
terminal repeats of the Moloney murine sarcoma virus, is digested with EcoRI and Hindlll 
and subsequently treated with calf intestinal phosphatase. The linear vector is fractionated 
on agarose gel and purified, using glass beads. 

Polynucleotides encoding an albumin fusion protein of the invention can be 
generated using techniques known in tire art amplified using PCR primers which correspond 
to the 5' and 3' end sequences and optionally having appropriate restriction sites and 
initiation/stop codons, if necessary. Preferably, the 5' primer contains an EcoRI site and the 
3' primer includes a Hindlll site. Equal quantities of the Moloney murine sarcoma virus 
linear backbone and the amplified EcoRI and Hindlll fragment are added together, in the 
presence of T4 DNA Iigase. The resulting mixture is maintained under conditions 
appropriate for ligation of the two fragments. The ligation mixture is then used to transform 
bacteria HB101, which are then plated onto agar containing kanamycin for the purpose of 
confirming that the vector has the gene of interest properly inserted. 

The amphotropic pA317 or GP+aml2 packaging cells are grown in tissue culture to 
confluent density in Dulbecco's Modified Eagles Medium (DMEM) with 10% calf serum 
(CS), penicillin and streptomycin. The MSV vector containing the gene is then added to the 
media and the packaging cells transduced with the vector. The packaging cells now produce 
infectious viral particles containing the gene (the packaging cells are now referred to as 
producer cells). 

Fresh media is added to the transduced producer cells, and subsequently, the media 
is harvested from a 10 cm plate of confluent producer cells. The spent media, containing 
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the infectious viral particles, is filtered through a millipore filter to remove detached 
producer cells and this media is then used to infect fibroblast cells. Media is removed from 
a sub-confluent plate of fibroblasts and quickly replaced with the media from the producer 
cells. This media is removed and replaced with fresh media. If the titer of virus is high, 
then virtually all fibroblasts will be infected and no selection is required. If the titer is very 
low, then it is necessary to use a retroviral vector that has a selectable marker, such as neo or 
his. Once the fibroblasts have been efficiently infected, the fibroblasts are analyzed to 
determine whether the albumin fusion protein is produced. 

The engineered fibroblasts are then transplanted onto the host, either alone or after 
having been grown to confluence on cytodex 3 microcarrier beads. 

Example 1 8 : Method of Treatment Using Gene Therapy - In Vivo 
Another aspect of the present invention is using in vivo gene therapy methods to 
treat disorders, diseases and conditions. The gene therapy method relates to the introduction 
of naked nucleic acid (DNA, RNA, and antisense DNA or RNA) sequences encoding an 
albumin fusion protein of the invention into an animal. Polynucleotides encoding albumin 
fusion proteins of the present invention may be operatively linked to (i.e., associated with) a 
promoter or any other genetic elements necessary for the expression of the polypeptide by 
the target tissue. Such gene therapy and delivery techniques and methods are known in the 
art, see, for example, WO90/11092, W098/11779; U.S. Patent NO. 5693622, 57,05151, 
5580859; Tabata et al., Cardiovasc. Res. 35(3):470-479 (1997); Chao et al., Pharmacol. Res. 
35(6):517-522 (1997); Wolff, Neuromuscul. Disord. 7(5):314-318 (1997); Schwartz et al., 
Gene Ther. 3(S):405-41 1 (1996); Tsurumi et al., Circulation 94(1 2):328 1-3290 (1996) 
(incorporated herein by reference). 

The polynucleotide constructs may be delivered by any method that delivers 
injectable materials to the cells of an animal, such as, injection into the interstitial space of 
tissues (heart, muscle, skin, lung, liver, intestine and the like). The polynucleotide constructs 
can be delivered in a pharmaceutically acceptable liquid or aqueous carrier. 

The term "naked" polynucleotide, DNA or RNA, refers to sequences that are free 
from any delivery vehicle that acts to assist, promote, or facilitate entry into the cell, 
including viral sequences, viral particles, liposome formulations, lipofectin or precipitating 
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agents and the like. However, polynucleotides encoding albumin fusion proteins of the 
present invention may also be delivered in liposome formulations (such as those taught in 
Feigner P.L. et al. (1995) Ann. NY Acad. Sci. 772:126-139 and Abdallah B. et al. (1995) 
Biol. Cell 85(1): 1-7) which can be prepared by methods well known to those skilled in the 
art. 

The polynucleotide vector constructs used in the gene therapy method are preferably 
constructs that will not integrate into the host genome nor will they contain sequences that 
allow for replication. Any strong promoter known to those skilled in the art can be used for 
driving the expression of DNA. Unlike other gene therapy techniques, one major advantage 
of introducing naked nucleic acid sequences into target cells is the transitory nature of the 
polynucleotide synthesis in the cells. Studies have shown that non-replicating DNA 
sequences can be introduced into cells to provide production of the desired polypeptide for 
periods of up to six months. 

The polynucleotide construct can be delivered to the interstitial space of tissues 
within an animal, including muscle, skin, brain, lung, liver, spleen, bone marrow, thymus, 
heart, lymph, blood, bone, cartilage, pancreas, kidney, gall bladder, stomach, intestine, 
testis, ovary, uterus, rectum, nervous system, eye, gland, and connective tissue. Interstitial 
space of the tissues comprises the intercellular fluid, mucopolysaccharide matrix among the 
reticular fibers of organ tissues, elastic fibers in the walls of vessels or chambers, collagen 
fibers of fibrous tissues, or that same matrix within connective tissue ensheathing muscle 
cells or in the lacunae of bone. It is similarly the space occupied by the plasma of the 
circulation and the lymph fluid of the lymphatic channels. Delivery to the interstitial space 
of muscle tissue is preferred for the reasons discussed below. They may be conveniently 
delivered by injection into the tissues comprising these cells. They are preferably delivered 
to and expressed in persistent, non-dividing cells which are differentiated, although delivery 
and expression may be achieved in non-differentiated or less completely differentiated cells, 
such as, for example, stem cells of blood or skin fibroblasts. In vivo muscle cells are 
particularly competent in their ability to take up and express polynucleotides. 

For the naked polynucleotide injection, an effective dosage amount of DNA or RNA 
will be in the range of from about 0.05 g/kg body weight to about 50 mg/kg body weight. 
Preferably the dosage will be from about 0.0O5 mg/kg to about 20 mg/kg and more 
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preferably from about 0.05 mg/kg to about 5 mg/kg. Of course, as the artisan of ordinary 
skill will appreciate, this dosage will vary according to the tissue site of injection. The 
appropriate and effective dosage of nucleic acid sequence can readily be determined by 
those of ordinary skill in the art and may depend on the condition being treated and the 
route of administration. The preferred route of administration is by the parenteral route of 
injection into the interstitial space of tissues. However, other parenteral routes may also be 
used, such as, inhalation of an aerosol formulation particularly for delivery to lungs or 
bronchial tissues, throat or mucous membranes of the nose. In addition, naked 
polynucleotide constructs can be delivered to arteries during angioplasty by the catheter 
used in the procedure. 

The dose response effects of injected polynucleotide in muscle in vivo is determined 
as follows. Suitable template DNA for production of mRNA coding for polypeptide of the 
present invention is prepared in accordance with a standard recombinant DNA 
methodology. The template DNA, which may be either circular or linear, is either used as 
naked DNA or complexed with liposomes. The quadriceps muscles of mice are then 
injected with various amounts of the template DNA. 

Five to six week old female and male Balb/C mice are anesthetized by 
intraperitoneal injection with 0.3 ml of 2.5% Avertin. A 1.5 cm incision is made on the 
anterior thigh, and the quadriceps muscle is directly visualized. The template DNA is 
injected in 0.1 ml of carrier in a 1 cc syringe through a 27 gauge needle over one minute, 
approximately 0.5 cm from the distal insertion site of the muscle into the knee and about 0.2 
cm deep. A suture is placed over the injection site for future localization, and the skin is 
closed with stainless steel clips. 

After an appropriate incubation time (e.g., 7 days) muscle extracts are prepared by 
excising the entire quadriceps. Every fifth 15 urn cross-section of the individual quadriceps 
muscles is histochemically stained for protein expression. A time course for fusion protein 
expression may be done in a similar fashion except that quadriceps from different mice are 
harvested at different times. Persistence of DNA in muscle following injection may be 
determmed by Southern blot analysis after preparing total cellular DNA and HIRT 
supernatants from injected and control mice. The results of the above experimentation in 
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mice can be used to extrapolate proper dosages and other treatment parameters in humans 
and other animals using naked DNA. 



Example 1 9: Transgenic Animals 

The albumin fusion proteins of the invention can also be expressed in transgenic 
animals. Animals of any species, including, but not limited to, mice, rats, rabbits, hamsters, 
guinea pigs, pigs, micro-pigs, goats, sheep, cows and non-human primates, e.g., baboons, 
monkeys, and chimpanzees may be used to generate transgenic animals. In a specific 
embodiment, techniques described herein or otherwise known in the art, are used to express 
jj| fusion proteins of the invention in humans, as part of a gene therapy protocol. 

W Any technique known in the art may be used to introduce the polynucleotides 

Ifj 

Jj encoding the albumin fusion proteins of the invention into animals to produce the founder 

JJ lines of transgenic animals. Such techniques include, but are not limited to, pronuclear 

^ microinjection (Paterson et al., Appl. Microbiol. Biotechnol. 40:691-698 (1994); Carver et 

3 aL= Biotechnology (NY) 11:1263-1270 (1993); Wright et al., Biotechnology (NY) 9:830- 

| 834 (1991); and Hoppe et al., U.S. Pat. No. 4,873,191 (1989)); retrovirus mediated gene 

^ transfer into germ lines (Van der Putten et al., Proc. Natl. Acad. Sci., USA 82:6148-6152 

U (1985)), blastocysts or embryos; gene targeting in embryonic stem cells (Thompson et al, 

Cell 56:313-321 (1989)); electroporation of cells or embryos (Lo, 1983, Mol Cell. Biol. 
3:1803-1814 (1983)); introduction of the polynucleotides of the invention using a gene gun 
(see, e.g., Ulmer et al., Science 259:1745 (1993); introducing nucleic acid constructs into 
embryonic pleuripotent stem cells and transferring the stem cells back into the blastocyst; 
and sperm-mediated gene transfer (Lavitrano et al., Cell 57:717-723 (1989); etc. For a 
review of such techniques, see Gordon, "Transgenic Animals," Intl. Rev. Cytol. 115:171- 
229 (1989), which is incorporated by reference herein in its entirety. 

Any technique known in the art may be used to produce transgenic clones containing 
polynucleotides encoding albumin fusion proteins of the invention, for example, nuclear 
transfer into enucleated oocytes of nuclei from cultured embryonic, fetal, or adult cells 
induced to quiescence (Campell et al., Nature 380:64-66 (1996); Wilmut et al., Nature 
385:810-813 (1997)). 



-245- 



Aventis Behring File No. 2002/KOO2 US 
The present invention provides for transgenic animals that cany the polynucleotides 
encoding the albumin fusion proteins of the invention in all their cells, as well as animals 
which carry these polynucleotides in some, but not all their cells, i.e., mosaic animals or 
chimeric. The transgene may be integrated as a single transgene or as multiple copies such 
as in concatamers, e.g., head-to-head tandems or head-to-tail tandems. The transgene may 
also be selectively introduced into and activated in a particular cell type by following, for 
example, the teaching of Lasko et al. (Lasko et al., Proc. Natl. Acad. Sci. USA 89:6232- 
623 6 (1992)). The regulatory sequences required for such a cell-type specific activation will 
depend upon the particular cell type of interest, and will be apparent to those of skill in the 
art. When it is desired that the polynucleotide encoding the fusion protein of the invention 
be integrated into the chromosomal site of the endogenous gene corresponding to the 
Therapeutic protein portion or ablumin portion of the fusion protein of the invention, gene 
targeting is preferred. Briefly, when such a technique is to be utilized, vectors containing 
some nucleotide sequences homologous to the endogenous gene are designed for the 
purpose of integrating, via homologous recombination with chromosomal sequences, into 
and disrupting the function of the nucleotide sequence of the endogenous gene. The 
transgene may also be selectively introduced into a particular cell type, thus inactivating the 
endogenous gene in only that cell type, by following, for example, the teaching of Gu et al. 
(Gu et al., Science 265:103-106 (1994)). The regulatory sequences required for such a cell- 
type specific inactivation will depend upon the particular cell type of interest, and will be 
apparent to those of skill in the art. 

Once transgenic animals have been generated, the expression of the recombinant 
gene may be assayed utilizing standard techniques. Initial screening may be accomplished 
by Southern blot analysis or PCR techniques to analyze animal tissues to verify that 
integration of the polynucleotide encoding the fsuion protien of the invention has taken 
place. The level of mRNA expression of the polynucleotide encoding the fusion protein of 
the invention in the tissues of the transgenic animals may also be assessed using techniques 
which include, but are not limited to, Northern blot analysis of tissue samples obtained from 
the animal, in situ hybridization analysis, and reverse transcriptase-PCR (rt-PCR). Samples 
of fusion protein-expressing tissue may also be evaluated immunocytochemically or 
immunohistochemically using antibodies specific for the fusion protein. 
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Once the founder animals are produced, they may be bred, inbred, outbred, or 
crossbred, to produce colonies of the particular animal. Examples of such breeding 
strategies include, but are not limited to: outbreeding of founder animals with more than 
one integration site in order to establish separate lines; inbreeding of separate lines in order 
to produce compound transgenics that express the transgene at higher levels because of the 
effects'. of- additive expression of each transgene; crossing of heterozygous transgenic 
animals to produce animals homozygous for a given integration site in order to both 
augment expression and eliminate the need for screening of animals by DNA analysis; 
crossing of separate homozygous lines to produce compound heterozygous or homozygous 
lines; and breeding to place the transgene (i.e., polynucleotide encoding an albumin fusion 
protein of the invention) on a distinct background that is appropriate for an experimental 
model of interest. 

Transgenic animals of the invention have uses which include, but are not limited to, 
animal model systems useful in elaborating the biological function of fusion proteins of the 
invention and the Therapeutic protein and/or albumin component of the fusion protein of the 
invention, studying conditions and/or disorders associated with aberrant expression, and in 
screening for compounds effective in ameliorating such conditions and/or disorders. 

Example 20: Assays Detecting Stimulation or Inhibition of B cell Proliferation and 
Differentiation 

Generation of functional humoral immune responses requires both soluble and 
cognate signaling between B -lineage cells and their microenvironment. Signals may impart 
a positive stimulus that allows a B-lineage cell to continue its programmed development, or 
a negative stimulus that instructs the cell to arrest its current developmental pathway. To 
date, numerous stimulatory and inhibitory signals have been found to influence B cell 
responsiveness including IL-2, IL-4, IL-5, IL-6, IL-7, IL10, IL-13, IL-14 and IL-15. 
Interestingly, these signals are by themselves weak effectors but can, in combination with 
various co-stimulatory proteins, induce activation, proliferation, differentiation, homing, 
tolerance and death among B cell populations. 

One of the best studied classes of B-cell co-stimulatory proteins is the TNF- 
superfamily. Within this family CD40, CD27, and CD30 along with their respective ligands 
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CD154, CD70, and CD153 have been found to regulate a variety of immune responses. 
Assays which allow for the detection and/or observation of the proliferation and 
differentiation of these B-cell populations and their precursors are valuable tools in 
determining the effects various proteins may have on these B-cell populations in terms of 
proliferation and differentiation. Listed below are two assays designed to allow for the • 
detection of the differentiation, proliferation, or inhibition of B-cell populations and their 
precursors. 

In Vitro Assay- Albumin fusion proteins of the invention (including fusion proteins 
containing fragments or variants of Therapeutic proteins and/or albumin or fragments or 
variants of albumin) can be assessed for its ability to induce activation, proliferation, 
differentiation or inhibition and/or death in B-cell populations and their precursors. The 
activity of an albumin fusion protein of the invention on purified human tonsillar B cells, 
measured qualitatively over the dose range from 0.1 to 10,000 ng/mL, is assessed in a 
standard B-lymphocyte co-stimulation assay in which purified tonsillar B cells are cultured 
in the presence of either formalin-fixed Staphylococcus aureus Cowan I (SAC) or 
immobilized anti-human IgM antibody as the priming agent. Second signals such as IL-2 
and IL-15 synergize with SAC and IgM crosslinking to elicit B cell proliferation as 
measured by tritiated-thyrmdine incorporation. Novel synergizing agents can be readily 
identified using this assay. The assay involves isolating human tonsillar B cells by 
magnetic bead (MACS) depletion of CD3-positive cells. The resulting cell population is 
greater than 95% B cells as assessed by expression of CD45R(B220) . 

Various dilutions of each sample are placed into individual wells of a 96-well plate 
to which are added 10 s B-cells suspended in culture medium (RPMI 1640 containing 10% 
FBS, 5 X 10' 3 M2ME, lOOU/ml penicillin, lOug/ml streptomycin, and 10" 5 dilution of SAC) 
in a total volume of 150ul. Proliferation or inhibition is quantitated by a 20h pulse 
(luCi/weU) with 3H-thymidine (6.7 Ci/mM) beginning 72h post factor addition. The 
positive and negative controls are IL2 and medium respectively. 

In vivo Assay- BALB/c mice are injected (i.p.) twice per day with buffer only, or 2 
mg/Kg of an albumin fusion protein of the invention (including fusion proteins containing 
fragments or variants of Therapeutic proteins and/or albumin or fragments or variants of 
albumin). Mice receive this treatment for 4 consecutive days, at which time they are 
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sacrificed and various tissues and serum collected for analyses. Comparison of H&E 
sections from normal spleens and spleens treated with the albumin fusion protein of the 
invention identify the results of the activity of the fusion protein on spleen cells, such as the 
diffusion of peri-arterial lymphatic sheaths, and/or significant increases in the nucleated 
cellularity of the red pulp regions, which may indicate the activation of the differentiation 
and proliferation of B-cell populations. Immunohistochemical studies using a B cell marker, 
anti-CD45R(B220), are used to determine whether any physiological changes to splenic 
cells, such as splenic disorganization, are due to increased B-cell representation within 
loosely defined B-cell zones that infiltrate established T-cell regions, 
if Flow cytometric analyses of the spleens from mice treated with the albumin fusion 

y protein is used to indicate whether the albumin fusion protein specifically increases the 

H proportion of ThB+, CD45R(B220)dull B cells over that which is observed in control mice. 

U Likewise, a predicted consequence of increased mature B-cell representation in vivo 

J is a relative increase in serum Ig titers. Accordingly, serum IgM and IgA levels are 

3 compared between buffer and fusion protein treated mice. 

i The studies described in this example tested activity of fusion proteins of the 

| invention. However, one skilled in the art could easily modify the exemplified studies to 

I test the activity of fusion proteins and polynucleotides of the invention (e.g., gene therapy). 

Example 21 : T Cell Proliferation Assay 

A CD3-induced proliferation assay is performed on PBMCs and is measured by the 
uptake of 3 H-thymidine. The assay is performed as follows. Ninety-six well plates are 
coated with 100 ul/well of mAb to CD3 (HIT3a, Pharmingen) or isotype-matched control 
mAb CB33.1) overnight at 4 degrees C (1 u.g/ml in .05M bicarbonate buffer, pH 9.5), then 
washed three times with PBS. PBMC are isolated by F/H gradient centrifugation from 
human peripheral blood and added to quadruplicate wells (5 x ltfVwell) of mAb coated 
plates in RPMI containing 10% FCS and P/S in the presence of varying concentrations of an 
albumin fusion protein of the invention (including fusion proteins containing fragments or 
variants of Therapeutic proteins and/or albumin or fragments or variants of albumin) (total 
volume 200 ul). Relevant protein buffer and medium alone are controls. After 48 hr. 
culture at 37 degrees C, plates are spun for 2 min. at 1000 rpm and 100 ul of supernatant is 
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removed and stored -20 degrees C for measurement of IL-2 (or other cytokines) if effect on 
proliferation is observed. Wells are supplemented with 100 ul of medium containing 0.5 
uCi of 3 H-thymidine and cultured at 37 degrees C for 18-24 hr. Wells are harvested and 
incorporation of 3 H-thymidine used as a measure of proliferation. Anti-CD3 alone is the 
positive control for proliferation. IL-2 (100 U/ml) is also used as a control which enhances 
proliferation. Control antibody which does not induce proliferation of T cells is used as the 
negative control for the effects of fusion proteins of the invention. 

The studies described in this example tested activity of fusion proteins of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of fusion proteins or polynucleotides of the invention (e.g., gene therapy). 

Example 22: Effect of Fusion Proteins of the Invention on the Expression of MHC 
Class II, Costimulatory and Adhesion Molecules and Cell Differentiation of Monocytes and 
Monocyte-Derived Human Dendritic Cells 

Dendritic cells are generated by the expansion of proliferating precursors found in 
the peripheral blood: adherent PBMC or elutriated monocytic fractions are cultured for 7-10 
days with GM-CSF (50 ng/ml) and IL-4 (20.ng/ml). These dendritic cells have the 
characteristic phenotype of immature cells (expression of CD1, CD80, CD86, CD40 and 
MHC class II antigens). Treatment with activating factors, such as TNF-ct, causes a rapid 
change in surface phenotype (increased expression of MHC class I and II, costimulatory and 
adhesion molecules, downregulation of FCyRII, upregulation of CD83). These changes 
correlate with increased antigen-presenting capacity and with functional maturation of the 
dendritic cells. 

FACS analysis of surface antigens is performed as follows. Cells are treated 1-3 
days with increasing concentrations of an albumin fusion protein of the invention or LPS 
(positive control), washed with PBS containing 1% BSA and 0.02 mM sodium azide, and 
then incubated with 1 :20 dilution of appropriate FITC- or PE-labeled monoclonal antibodies 
for 30 minutes at 4 degrees C. After an additional wash, the labeled cells are analyzed by 
flow cytometry on a FACScan (Becton Dickinson). 
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Effect on the producti on of cytokines . Cytokines generated by dendritic cells, in 
particular IL-12, are important in the initiation of T-cell dependent immune responses. IL- 
12 strongly influences the development of Thl helper T-cell immune response, and induces 
cytotoxic T and NK cell function. An ELISA is used to measure the IL-12 release as 
follows. Dendritic cells (10 6 /ml) are treated with increasing concentrations of an albumin 
fusion protein of the invention for 24 hours. LPS (100 ng/ml) is added to the cell culture as 
positive control. Supernatants from the cell cultures are then collected and analyzed for IL- 
12 content using commercial ELISA kit (e.g., R&D Systems (Minneapolis, MN)). The 
standard protocols provided with the kits are used. 

Effect on the expression of MHC Class II, costimulatory and adhesion molecules. 
Three major families of cell surface antigens can be identified on monocytes: adhesion 
molecules, molecules involved in antigen presentation, and Fc receptor. Modulation of the 
expression of MHC class II antigens and other costimulatory molecules, such as B7 and 
ICAM-1, may result in changes in the antigen presenting capacity of monocytes and ability 
to induce T cell activation. Increased expression of Fc receptors may correlate with 
improved monocyte cytotoxic activity, cytokine release and phagocytosis. 

FACS analysis is used to examine the surface antigens as follows. Monocytes are 
treated 1-5 days with increasing concentrations of an albumin fusion protein of the 
invention or LPS (positive control), washed with PBS containing 1% BSA and 0.02 mM 
sodium azide, and then incubated with 1:20 dilution of appropriate FITC- or PE-labeled 
monoclonal antibodies for 30 minutes at 4 degrees C. After an additional wash, the labeled 
cells are analyzed by flow cytometry on a FACScan (Becton Dickinson). 

Monocyte activation and/or increased survival. Assays for molecules that activate 
(or alternatively, inactivate) monocytes and/or increase monocyte survival (or alternatively, 
decrease monocyte survival) are known in the art and may routinely be applied to determine 
whether a molecule of the invention functions as an inhibitor or activator of monocytes. 
Albumin fusion proteins of the invention can be screened using the three assays described 
below. For each of these assays, Peripheral blood mononuclear cells (PBMC) are purified 
from single donor leukopacks (American Red Cross, Baltimore, MD) by centrifugation 
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through a Histopaque gradient (Sigma). Monocytes are isolated from PBMC by 
counterflow centrifugal elutriation. 

Monocyte Survival Assay . Human peripheral blood monocytes progressively lose 
viability when cultured in absence of serum or other stimuli. Their death results from 
internally regulated processes (apoptosis). Addition to" the culture of activating factors, such 
as TNF-alpha dramatically improves cell survival and prevents DNA fragmentation. 
Propidium iodide (PI) staining is used to measure apoptosis as follows. Monocytes are 
cultured for 48 hours in polypropylene tubes in serum-free medium (positive control); in the 
presence of 100 ngAnl TNF-alpha (negative control), and in the presence of varying 
concentrations of the fusion protein to be tested. Cells are suspended at a concentration of 2 
x lOVml in PBS containing PI at a final concentration of 5 p.g/ml, and then incubated at 
room temperature for 5 minutes before FACScan analysis. PI uptake has been demonstrated 
to correlate with DNA fragmentation in this experimental paradigm. 

Effect on cytokine release. An important function of monocytes/macrophages is 
their regulatory activity on other cellular populations of the immune system through the 
release of cytokines after stimulation. An ELISA to measure cytokine release is performed 
as follows. Human monocytes are incubated at a density of 5x10 s cells/ml with increasing 
concentrations of an albumin fusion protein of the invention and under the same conditions, 
but in the absence of the fusion protein. For IL-12 production, the cells are primed 
overnight with IFN (100 U/ml) in the presence of the fusion protein. LPS (10 ng/ml) is then 
added. Conditioned media are collected after 24h and kept frozen until, use. Measurement of 
TNF-alpha, IL-10, MCP-1 and IL-8 is then performed using a commercially available 
ELISA kit (e.g., R&D Systems (Minneapolis, MN)) and applying the standard protocols 
provided with the kit. 

Oxidative burst. Purified monocytes are plated in 96-w plate at 2-lxlO 5 cell/well. 
Increasing concentrations of an albumin fusion protein of the invention are added to the 
wells in a total volume of 0.2 ml culture medium (RPMI 1640 + 10% FCS, glutamine and 
antibiotics). After 3 days incubation, the plates are centrifuged and the medium is removed 
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from the wells. To the macrophage monolayers, 0.2 ml per well of phenol red solution (140 
mM NaCl, 10 mM potassium phosphate buffer pH 7.0, 5.5 mM dextrose, 0.56 mM phenol 
red and 19 U/ml of HRPO) is added, together with the stimulant (200 nM PMA). The plates 
are incubated at 37°C for 2 hours and the reaction is stopped by adding 20 (ill IN NaOH per 
well. The absorban.ee is read at 610 nm. To calculate the amount of H 2 0 2 produced by the 
macrophages, a standard curve of a H 2 0 2 solution of known molarity is performed for each 
experiment. 

The studies described in this' example tested activity of fusion proteins of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of fusion proteins or polynucleotides of the invention (e.g., gene therapy). 

Example 23: Biological Effects of Fusion Proteins of the Invention 
Astrocyte and Neuronal Assays - 

Albumin fusion proteins of the invention can be tested for activity in promoting the 
survival, neurite outgrowth, or phenotypic differentiation of cortical neuronal cells and for 
inducing the proliferation of glial fibrillary acidic protein immunopositive cells, astrocytes. 
The selection of cortical cells for the bioassay is based on the prevalent expression of FGF-1 
and FGF-2 in cortical structures and on the previously reported enhancement of cortical 
neuronal survival resulting from FGF-2 treatment. A myrnidine incorporation assay, for 
example, can be used to elucidate an albumin fusion protein of the invention's activity on 
these cells. 

Moreover, previous reports describing the biological effects of FGF-2 (basic FGF) 
on cortical or hippocampal neurons in vitro have demonstrated increases in both neuron 
survival and neurite outgrowth (Walicke et al., "Fibroblast growth factor promotes survival 
of dissociated hippocampal neurons and enhances neurite extension." Proc. Natl. Acad 
Set USA £3:3012-3016. (1986), assay herein incorporated by reference in its entirety). 
However, reports from experiments done on PC- 12 cells suggest that these two responses 
are not necessarily synonymous and may depend on not only which FGF is being tested but 
also on which receptor(s) are expressed on the target cells. Using the primary cortical 
neuronal culture paradigm, the ability of an albumin fusion protein of the invention to 
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induce neurite outgrowth can be compared to the: response achieved with FGF-2 using, for 
example, a thymidine incorporation assay . 

Fibroblast and endothelial cell assays- 

Human lung fibroblasts are obtained from Clonetics (San Diego, CA) and 
maintained in growth media from Clonetics. Dermal microvascular endothelial cells are 
obtained from Cell Applications (San Diego, CA). For proliferation assays, the human lung 
fibroblasts and dermal microvascular endothelial cells can be cultured at 5,000 cells/well in 
a 96-well plate for one day in growth medium. The cells are then incubated for one day in 
0.1% BSA basal medium. After replacing the medium with fresh 0.1% BSA medium, the 
cells are incubated with the test fusion protein of the invention proteins for 3 days. Alamar 
Blue (Alamar Biosciences, Sacramento, CA) is added to each well to a final concentration 
of 10%. The cells are incubated for 4 hr. Cell viability is measured by reading in a 
CytoFluor fluorescence reader. For the PGEj assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% 
BSA basal medium, the cells are incubated with FGF-2 or fusion protein of the invention 
with or without IL-lct for 24 hours. The supernatants are collected and assayed for PGEj by 
EIA kit (Cayman, Ann Arbor, MI). For the IL-6 assays, the human lung fibroblasts are 
cultured at 5,000 cells/well in a 96-well plate for one day. After a medium change to 0.1% 
BSA basal medium, the cells are incubated with FGF-2 or with or without an albumin 
fusion protein of the invention and/or IE,- la for 24 hours. The supernatants are collected 
and assayed for IL-6 by ELISA kit (Endogen, Cambridge, MA). 

Human lung fibroblasts are cultured with FGF-2 or an albumin fusion protein of the 
invention for 3 days in basal medium before the addition of Alamar Blue to assess effects on 
growth of the fibroblasts. FGF-2 should show a stimulation at 10 - 2500 ng/ml which can 
be used to compare stimulation with the fusion protein of the invention. 

Cell proliferation based on |3H1thvroidine incorporation 

The following [3H]Thymidine incorporation assay can be used to measure the effect 
of a Therapeutic proteins, e.g.; growth factor proteins, on the proliferation of cells such as 
fibroblast cells, epithelial cells or immature muscle cells. 
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Sub-confluent cultures are arrested in Gl phase by an 18 h incubation in serurn-firee 
medium. Therapeutic proteins are then added for 24 h and during the last 4 h, the cultures 
are labeled with '[3HQthymidine, at a final concentration of 0.33 uM (25 Ci/mmol, 
Amersham, Arlington Heights, EL). The incorporated [3H]thymidine is precipitated with 
ice-cold 10% trichloroacetic acid for 24 h. Subsequently, the cells are rinsed sequentially 
with ice-cold 10% trichloroacetic acid and then with ice-cold water. Following lysis in 0.5 
M NaOH, the lysates and PBS rinses (500 ml) are pooled, and the amount of radioactivity is 
measured. 

Parkinson Models . 

The loss of motor function in Parkinson's disease is attributed to a deficiency of 
striatal dopamine resulting from the degeneration of the nigrostriatal dopaminergic 
projection neurons. An animal model for Parkinson's that has been extensively 
characterized involves the systemic administration of l-methyl-4 phenyl 1,2,3,6- 
tetrahydropyridine (MPTP). In the CNS, MPTP is taken-up by astrocytes and catabolized 
by monoamine oxidase B to l-methyl-4-phenyl pyridine (MPP*) and released. 
Subsequently, MPP + is actively accumulated in dopaminergic neurons by the high-affinity 
reuptake transporter for dopamine. MPP + is then concentrated in mitochondria by the 
electrochemical gradient and selectively inhibits nicotidamide adenine disphosphate: 
ubiquinone oxidoreductionase (complex I), thereby interfering with electron transport and 
eventually generating oxygen radicals. 

It has been demonstrated in tissue culture paradigms that FGF-2 (basic FGF) has 
trophic activity towards nigral dopaminergic neurons (Ferrari et al., Dev. Biol. 1989). 
Recently, Dr. Unsicker's group has demonstrated that administering FGF-2 in gel foam 
implants in the striatum results in the near complete protection of nigral dopaminergic 
neurons from the toxicity associated with MPTP exposure (Otto and Unsicker, J. 
Neuroscience, 1990). 

Based on the data with FGF-2, an albumin fusion protein of the invention can be 
evaluated to determine whether it has an action similar to that of FGF-2 in enhancing 
dopaminergic neuronal survival in vitro and it can also be tested in vivo for protection of 
dopaminergic neurons in the striatum from the damage associated with MPTP treatment. 
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The potential effect of an albumin fusion protein of the invention is first examined in vitro 
in a dopaminergic neuronal cell culture paradigm. The cultures are prepared by dissecting 
the midbrain floor plate from gestation day 14 Wistar rat embryos. The tissue is dissociated 
with trypsin and seeded at a density of 200,000 cells/cm 2 on polyorthinme-laminin coated 
glass coverslips. The cells are maintained in Dulbecco's Modified Eagle's medium and F12 
medium containing hormonal supplements (Nl). The cultures are fixed with 
paraformaldehyde after 8 days in vitro and are processed for tyrosine hydroxylase, a specific 
marker for dopaminergic neurons, immunohistochemical staining. Dissociated cell cultures 
are prepared from embryonic rats. The culture medium is changed every third day and the 
factors are also added at that time. 

ij Since the dopaminergic neurons are isolated from animals at gestation day 14, a 

f! 

H developmental time which is past the stage when the dopaminergic precursor cells are 

3 proliferating, an increase in the number of tyrosine hydroxylase immunopositive neurons 

4 would represent an increase in the number of dopaminergic neurons surviving in vitro. 
3 Therefore, if a Therapeutic protein acts to prolong the survival of dopaminergic neurons, it 
i would suggest that the fusion protein may be involved in Parkinson' s Disease. 

i The studies described in this example tested activity of albumin fusion proteins of 

j the invention. However, one skilled in the art could.easily modify the exemplified studies 

to test the activity of fusion proteins and polynucleotides of the invention (e.g., gene 

therapy). 

Example 24: The Effect of Albumin Fusion Proteins of the Invention on the Growth 
of Vascular Endothelial Cells 

On day 1, human umbilical vein endothelial cells (HUVEC) are seeded at 2-5xl0 4 
cells/35 mm dish density in M199 medium containing 4% fetal bovine serum (FBS), 16 
units/ml heparin, and 50 units/ml endothelial cell growth supplements (ECGS, 
Biotechnique, Inc.). On day 2, the medium is replaced with M199 containing 10% FBS, 8 
units/ml heparin. An albumin fusion protein of the invention, and positive controls, such as 
VEGF and basic FGF (bFGF) are added, at varying concentrations. On days 4 and 6, the 
medium is replaced. On day 8, cell number is determined with a Coulter Counter. 
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An increase in the number of HUVEC cells indicates that the fusion protein may 
proliferate vascular endothelial cells, while a decrease in the number of HUVEC cells 
indicates that the fusion protein inhibits vascular endothelial cells. 

The studies described in this example tested activity of an albiunirt fusion protein of 
the invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of a fusion protiem and polynucleotides of the invention. 

Example 25: Rat Corneal Wound Healing Model 

This animal model shows the effect of an albumin fusion protein of the invention on 
neovascularization. The experimental protocol includes: 

Making a 1-1.5 mm long incision from the center of cornea into the stromal layer. 
Inserting a spatula below the lip of the incision facing the outer corner of the eye. 
Making a pocket (its base is 1-1.5 mm form the edge of the eye). 

Positioning a pellet, containing 50ng- 5ug of an albumin fusion protein of the 
invention, within the pocket. 

Treatment with an an albumin fusion protein of the invention can also be applied 
topically to the corneal wounds in a dosage range of 20mg - 500mg (daily treatment for five 
days). 

The studies described in this example test the activity of an albumin fusion protein 
of the invention. However, one skilled in the art could easily modify the exemplified 
studies to test the activity of fusion proteins and polynucleotides of the invention (e.g., gene 
therapy). 

Example 26: Diabetic Mouse and Glucocorticoid-Impaired 
Wound Healing Models 
Diabetic db+/db+ Mouse Model. 

To demonstrate that an albumin fusion protein of the invention accelerates the 
healing process, the genetically diabetic mouse model of wound healing is used. The full 
thickness wound healing model in the db+/db+ mouse is a well characterized, clinically 
relevant and reproducible model of impaired wound healing. Healing of the diabetic wound 
is dependent on formation of granulation tissue and re-epithelialization rather than 
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contraction (Gartner, M.H. et al, J. Surg. Res. 52:389 (1992); Greenhalgh, D.G. et al, Am. 
J. Pathol 755:1235 (1990)). 

The diabetic animals have many of the characteristic features observed in Type II 
diabetes mellitus. Homozygous (db+/db+) mice are obese in comparison to their normal 
heterozygous (db+/+m) littermates. Mutant diabetic (db+/db+) mice have a single 
autosomal recessive mutation on chromosome 4 (db+) (Coleman et al. Proc. Natl. Acad. 
Sci. USA 77:283-293 (1982)). Animals show polyphagia, polydipsia and polyuria. Mutant 
diabetic mice (db+/db+) have elevated blood glucose, increased or normal insulin levels, 
and suppressed cell-mediated immunity (Mandel et al, J. Immunol. 120:1375 (1978); 

2 Debray-Sachs, M. et al, Clin. Exp. Immunol 51(l):l-7 (1983); Leiter et al, Am. J. of 
1 Pathol. 114:46-55 (1985)). Peripheral neuropathy, myocardial complications, and 
J microvascular lesions, basement membrane thickening and glomerular filtration 
] abnormalities have been described in these animals (Norido, F. et al, Exp. Neurol 

j 55 f2) -.221-232 (1984); Robertson et al, Diabetes 29(lJ:60-67 (1980); Giacomelli et al, Lab 

3 Invest. 40(4):460-473 (1979); Coleman, D.L., Diabetes 31 (Suppl):\-6 (1982)). These 
j homozygous diabetic mice develop hyperglycemia that is resistant to insulin analogous to 
I human type II diabetes (Mandel et al , J. Immunol 720:1375-1377 (1 978)). 

j The characteristics observed in these animals suggests that healing in this model 

may be similar to the healing observed in human diabetes (Greenhalgh, et al, Am. J. of 
Pathol. 75(5:1235-1246 (1990)). 

Genetically diabetic female C57BL/KsJ (db+/db+) mice and their non-diabetic 
(db+/+m) heterozygous littermates are used in this study (Jackson Laboratories). The 
animals are purchased at 6 weeks of age and are 8 weeks old at the beginning of the study. 
Animals are individually housed and received food and water ad libitum. All manipulations 
are performed using aseptic techniques. The experiments are conducted according to the 
rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and Use 
Committee and the Guidelines for the Care and Use of Laboratory Animals. 

Wounding protocol is performed according to previously reported methods (Tsuboi, 
R. and Rifkin, D.B., J. Exp. Med. 772:245-251 (1990)). Briefly, on the day of wounding, 
animals are anesthetized with an intraperitoneal injection of Avertin (0.01 mg/mL), 2,2,2- 
tribromoethanol and 2-methyl-2-butanol dissolved in deionized water. The dorsal region of . 
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the animal is shaved and the skin washed with 70% ethanol solution and iodine. The 
surgical area is dried with sterile gauze prior to wounding. An 8 mm full-thickness wound 
is then created using a Keyes tissue punch. Immediately following wounding, the 
surrounding skin is gently stretched to eliminate wound expansion. The wounds are left 
open for the duration of the experiment. Application of the treatment is given topically for 
5 consecutive days commencing on the day of wounding. Prior to treatment, wounds are 
gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
surgery and at two day intervals thereafter. Wound closure is determined by daily 
Hi measurement on days 1-5 and on day 8. Wounds are measured horizontally and vertically 

jJ using a calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no 

jj longer visible and the wound is covered by a continuous epithelium. 

| An albumin fusion protein of the invention is administered using at a range different 

" J - doses, from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control 

3 groups received 50mL of vehicle solution. 

3 Animals are euthanized on day 8 with an intraperitoneal injection of sodium 

j pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 

; histology and immunohistochemistry. Tissue specimens are placed in 10% neutral buffered 

formalin in tissue cassettes between biopsy sponges for further processing. 

Three groups of 10 animals each (5 diabetic and 5 non-diabetic controls) are 
evaluated: 1) Vehicle placebo control, 2) untreated group, and 3) treated group. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
and obtaining the total square area of the wound. Contraction is then estimated by 
establishing the differences between the initial wound area (day 0) and that of post treatment 
(day 8). The wound area on day 1 is 64mm 2 , the corresponding size of the dermal punch. 
Calculations are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] ■ 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using a Reichert-Jung 
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microtome. Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of 
bisected wounds. Histologic examination of the wounds are used to assess whether the 
healing process and the morphologic appearance of the repaired skin is altered by treatment 
with an albumin fusion protein of the invention. This assessment included verification of 
the presence of cell accumulation, inflammatory cells, capillaries, fibroblasts, re- 
epithelialization and epidermal maturity (Greenhalgh, D.G. et al, Am. J. Pathol. 136:1235 
(1990)). A calibrated lens micrometer is used by a blinded observer. 

Tissue sections are also stained immunohistochemically with a polyclonal rabbit 
anti-human keratin antibody using ABC Elite detection system. Human skin is used as a 
positive tissue control while non-immune IgG is used as a negative control. Keratinocyte 
growth is determined by evaluating the extent of reepithelialization of the wound using a 
calibrated lens micrometer. 

Proliferating cell nuclear antigen/cyclin (PCNA) in skin specimens is demonstrated 
by using anti-PCNA antibody (1:50) with an ABC Elite detection system. Human colon 
cancer served as a positive tissue control and human brain tissue is used as a negative tissue 
control. Each specimen included a section with omission of the primary antibody and 
substitution with non-immune mouse IgG. Ranking of these sections is based on the extent 
of proliferation on a scale of 0-8, the lower side of the scale reflecting slight proliferation to 
the higher side reflecting intense proliferation. 

Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 

Steroid Impaired Rat Model 

The inhibition of wound healing by steroids has been well documented in various in 
vitro and in vivo systems (Wahl, Glucocorticoids and Wound healing. In: Anti- 
Inflammatory Steroid Action: Basic and Clinical Aspects. 280-302 (1989); Wahler al., J. 
Immunol. 115: 476-481 <1975); Werb et al., J. Exp. Med. 147:1684-1694- (1978)). 
Glucocorticoids retard wound healing by inhibiting angiogenesis, decreasing vascular 
permeability (Ebert etal., An. Intern. Med. 57:701-705 (1952)), fibroblast proliferation, and 
collagen synthesis (Beck et al, Growth Factors. 5: 295-304 (1991); Haynes et al, J. 
Clin. Invest; 61: 703-797 (1978)) and producing a transient reduction of circulating 
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monocytes (Haynes et al., J. Clin. Invest. 61: 103-191 (1978); Wahl, "Glucocorticoids and 
wound healing", In: Antiinflammatory Steroid Action: Basic and Clinical Aspects, 
Academic Press, New York, pp. 280-302 (1989)). The systemic administration of steroids 
to impaired wound healing is a well establish phenomenon in rats (Beck et al, Growth 
Factors. 5: 295-304 (1991); Haynes et al, J. Clin, Invest. 61: 703-797 (1978); Wahl, 
"Glucocorticoids and wound healing", In: Antiinflammatory Steroid Action: Basic and 
Clinical Aspects, Academic Press, New York, pp. 280-302 (1989); Pierce et al, Proc. Natl. 
Acad. Scf. USA 86: 2229-2233 (1989)). 

To demonstrate that an albumin fusion protein of the invention can accelerate the 
healing process, the effects of multiple topical applications of the fusion protein on full 
thickness excisional skin wounds' in rats in which healing has been impaired by the systemic 
administration of methylprednisolone is assessed. 

Young adult male Sprague Dawley rats weighing 250-300 g (Charles River 
Laboratories) are used in this example. The animals are purchased at S weeks of age and are 
9 weeks old at the beginning of the study. The healing response of rats is impaired by the 
systemic administration of methylprednisolone (17mg/kg/rat intramuscularly) at the time of 
wounding;. Animals are individually housed and received food and water ad libitum. All 
manipulations are performed using aseptic techniques. This study is conducted according to 
the rules and guidelines of Human Genome Sciences, Inc. Institutional Animal Care and 
Use Committee and the Guidelines for the Care and Use of Laboratory Ardrnals. 

The wounding protocol is followed according to that described above. On the day of 
wounding, animals are anesthetized with an intramuscular injection of ketamine (50 mg/kg) 
and xylazine (5 mg/kg). The dorsal region of the animal is shaved and the skin washed with 
70% ethanol and iodine solutions. The surgical area is dried with sterile gauze prior to 
wounding. An 8 mm full-thickness wound is created using a Keyes tissue punch. The 
wounds are left open for the duration of the experiment. Applications of the testing 
materials are given topically once a day for 7 consecutive days commencing on the day of 
wounding and subsequent to methylprednisolone administration. Prior to treatment, 
wounds are gently cleansed with sterile saline and gauze sponges. 

Wounds are visually examined and photographed at a fixed distance at the day of 
wounding and at the end of treatment. Wound closure is determined by daily measurement 
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on days 1-5 and on day 8. Wounds are measured horizontally and vertically using a 
calibrated Jameson caliper. Wounds are considered healed if granulation tissue is no longer 
visible and the wound is covered by a continuous epithelium. 

The fusion protein of the invention is administered using at a range different doses, 
from 4mg to 500mg per wound per day for 8 days in vehicle. Vehicle control groups 
received 50mL of vehicle solution. 

Animals are euthanized on day 8 with an intraperitoneal injection of sodium 
pentobarbital (300mg/kg). The wounds and surrounding skin are then harvested for 
histology. Tissue specimens are placed in 10% neutral buffered formalin in tissue cassettes 
between biopsy sponges for further processing. 

Three groups of 10 animals each (5 with methylprednisolone and 5 without 
glucocorticoid) are evaluated: 1) Untreated group 2) Vehicle placebo control 3) treated 
groups. 

Wound closure is analyzed by measuring the area in the vertical and horizontal axis 
and obtaining the total area of the wound. Closure is then estimated by establishing the 
differences between the initial wound area (day 0) and that of post treatment (day 8). The 
wound area on day 1 is 64mm 2 , the corresponding- size of the dermal punch. Calculations 
are made using the following formula: 

[Open area on day 8] - [Open area on day 1] / [Open area on day 1] 

Specimens are fixed in 10% buffered formalin and paraffin embedded blocks are 
sectioned perpendicular to the wound surface (5mm) and cut using an Olympus microtome. 
Routine hematoxylin-eosin (H&E) staining is performed on cross-sections of bisected 
wounds. Histologic examination of the wounds allows assessment of whether the healing 
process and the morphologic appearance of the repaired skin is improved by treatment with 
an albumin fusion protein of the invention. A calibrated lens micrometer is used by a 
blinded observer to determine the distance of the wound gap. 

... . Experimental data are analyzed using an unpaired t test. A p value of < 0.05 is 
considered significant. 
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The studies described in this example tested activity of an albumin fusion protein of 
the invention. However, one skilled in the art could easily modify the exemplified studies 
to test the activity of fusion proteins and polynucleotides of the invention (e.g., gene 
therapy). 

Example 27: Lymphedema Animal Model 

The purpose of this experimental approach is to create an appropriate and consistent 
lymphedema model for testing the therapeutic effects of an albumin fusion protein of the 
invention in Iymphangiogenesis and re-establishment of the lymphatic circulatory system in 
the rat hind limb. Effectiveness is measured by swelling volume of the affected limb, 
quantification of the amount of lymphatic vasculature, total blood plasma protein, and 
histopathology. Acute lymphedema is observed for 7-10 days. Perhaps more importantly, 
the chronic progress of the edema is followed for up to 3-4 weeks. 

Prior to beginning surgery, blood sample is drawn for protein concentration analysis. 
Male rats weighing approximately ~350g are dosed with Pentobarbital. Subsequently, the 
right legs are shaved from knee to hip. The shaved area is swabbed with gauze soaked in 
70% EtOH. Blood is drawn for serum total protein testing. Circumference and volumetric 
measurements are made prior to injecting dye into paws after marking 2 measurement levels 
(0.5 cm above heel, at mid-pt of dorsal paw). The intradermal dorsum of both right and left 
paws are injected with 0.05 ml of 1% Evan's Blue. Circumference and volumetric 
measurements are then made following injection of dye into paws. 

Using the knee joint as a landmark, a mid-leg inguinal incision is made 
circumferentially allowing the femoral vessels to be located. Forceps and hemostats are 
used to dissect and separate the skin flaps. After locating the femoral vessels, the lymphatic 
vessel that runs along side and underneath the vessel(s) is located. The main lymphatic 
vessels in this area are then electrically coagulated or suture ligated. 

Using a microscope, muscles in back of the leg (near the semitendinosis and 
adductors) are bluntly dissected. The popliteal lymph node is then located. The 2 proximal 
and 2 distal lymphatic vessels and distal blood supply of the popliteal node are then ligated 
by suturing. The popliteal lymph node, and any accompanying adipose tissue, is then 
removed by cutting connective tissues. 
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Care is taken to control any mild bleeding resulting from this procedure. After 
lymphatics are occluded, the skin flaps are sealed by using liquid skin (Vetbond) (AJ Buck). 
The separated skin edges are sealed to the underlying muscle tissue while leaving a gap of 
-0.5 cm around the leg. Skin also may be anchored by suturing to underlying muscle when 
necessary. 

To avoid infection, animals are housed individually with mesh (no bedding). 
Recovering animals are checked daily through the optimal edematous peak, which typically 
occurred by day 5-7. The plateau edematous peak are then observed. To evaluate the 
intensity of the lymphedema, the circumference and volumes of 2 designated places on each 
paw before operation and daily for 7 days are measured. The effect of plasma proteins on 
lymphedema is determined and whether protein analysis is a useful testing perimeter is also 
investigated. The weights of both control and edematous limbs are evaluated at 2 places. 
Analysis is performed in a blind manner. 

Circumference Measurements: Under brief gas anesthetic to prevent limb 
movement, a cloth tape is used to measure limb circumference. Measurements are done at 
the ankle bone and dorsal paw by 2 different people and those 2 readings are averaged. 
Readings are taken from both control and edematous limbs. 

Volumetric Measurements: On the day of surgery, animals are anesthetized with 
Pentobarbital and are tested prior to surgery. For daily volumetrics animals are under brief 
halothane anesthetic (rapid immobilization and quick recovery), and both legs are shaved 
and equally marked using waterproof marker on legs. Legs are first dipped in water, then 
dipped into instrument to each marked level then measured by Buxco edema 
software(Chen/Victor). Data is recorded by one person, while the other is dipping the limb 
to marked area. 

Blood-plasma protein measurements: Blood is drawn, spun, and serum separated 
prior to surgery and then at conclusion for total protein and Ca2 + comparison. 

Limb Weight Comparison: After drawing blood, the animal is prepared for tissue 
collection. The limbs are amputated using a quillitine, then both experimental and control 
legs are cut at the ligature and weighed. A second weighing is done as the tibio-cacaneal 
joint is disarticulated and the foot is weighed. 
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Histological Preparations: The transverse muscle located behind the knee (popliteal) 
area is dissected and arranged in a metal mold, filled with freezeGel, dipped into cold 
methylbutane, placed into labeled sample bags at - 80EC until sectioning. Upon sectioning, 
the muscle is observed under fluorescent microscopy for lymphatics.. 

The studies described in this example tested activity of fusion proteins of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of fusion protein and polynucleotides of the invention (e.g., gene therapy). 

Example 28: Suppression of TNF alpha-Induced Adhesion Molecule Expression by 
an Albumin Fusion Protein of the Invention 

The recruitment of lymphocytes to areas of inflammation and angiogenesis involves 
specific receptor-Iigand interactions between cell surface adhesion molecules (CAMs) on 
lymphocytes and the vascular- endothelium. The adhesion process, in both normal and 
pathological settings, follows a multi-step cascade that involves intercellular adhesion 
molecule-1 (TCAM-1), vascular cell adhesion molecule-1 (VCAM-1), and endothelial 
leukocyte adhesion molecule- 1 (E-selectin) expression on endothelial cells (EC). The 
expression of these molecules and others on the vascular endothelium determines the 
efficiency with which leukocytes may adhere to the local vasculature and extravasate into 
the local tissue during the development of an inflammatory response. The local 
concentration of cytokines and growth factor participate in the modulation of the expression 
of these CAMs. 

Tumor necrosis factor alpha (TNF-a), a potent proinflarnmatory cytokine, is a 
stimulator of all three CAMs on endothelial cells and may be involved in a wide variety of 
inflammatory responses, often resulting in a pathological outcome. 

The potential of an albumin fusion protein of the invention to mediate a suppression 
of TNF-a induced CAM expression can be examined. A modified ELISA assay which uses 
ECs as a solid phase absorbent is employed to measure the amount of CAM expression on 
TNF-a treated ECs when co-stimulated with a member of the FGF family of proteins. 

To perform the experiment, human umbilical vein endothelial cell (HUVEC) 
cultures are obtained from pooled cord harvests and maintained in growth medium (EGM-2; 
Clonetics, San Diego, CA) supplemented with 10% FCS and 1% penicillin/streptomycin in 
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a 37 degree G humidified incubator containing 5% CO2. HUVECs are seeded in 96-weII 
plates at concentrations of 1 x 1Q4 cells/well in EGM medium at 37 degree C for 18-24 hrs 
or until confluent. The monolayers are subsequently washed 3 times with a serum-free 
solution of RPMI-1640 supplemented with 100 U/ml penicillin and 100 mg/ml 
streptomycin, and treated with a given cytokine and/or growth factor (s) for 24 h at 37 
degree C. Following incubation, the cells are then evaluated for CAM expression. 

Human Umbilical Vein Endothelial cells (HUVECs) are grown in a standard 96 well 
plate to confluence. Growdi medium is removed from the cells and replaced with 90 ul of 
199 Medium (10% FBS). Samples for testing and positive or negative controls are added to 
the plate in triplicate (in 10 ul volumes). Plates are incubated at 37 degree C for either 5 h 
(selectin and integrin expression) or 24 h (integral expression only). Plates are aspirated to 
remove medium and 100 pi of 0.1% paraformaldehyde-PBS(with Ca++ and Mg++) is added 
to each well. Plates are held at 4°C for 30 min. 

' Fixative is then removed from the wells and wells are washed IX with 
PBS(+Ca,Mg)+0.5% BSA and drained. Do not allow the wells to dry. Add 10 pi of diluted 
primary antibody to the test and control wells. Anti-ICAM-1-Biotin, Anti-VCAM-l-Biotin 
and Anti-E-selectin-Biotin are used at a concentration of 10 ug/ml (1:10 dilution of 0.1 
mg/ml stock antibody). Cells are incubated at 37°C for 30 min. in a humidified 
environment. Wells are washed X3 with PBS(+Ca,Mg)+0.5% BSA. 

Then add 20 pi of diluted ExtrAvidin-AIkaline Phosphotase (1:5,000 dilution) to 
each well and incubated at 37°C for 30 min. Wells are washed X3 with 
PBS(+Ca,Mg)+0.5% BSA. 1 tablet of p-Nitrophenol Phosphate pNPP is dissolved in 5 ml 
of glycine buffer (pH 10.4). 100 pi of pNPP substrate in glycine buffer is added to each test 
well. Standard wells in triplicate are prepared from the working dilution of the ExtrAvidin- 
AIkaline Phosphotase in glycine buffer: 1:5,000 (10°) > 10" 05 > 10" 1 > 10" 15 . 5 pi of each 
dilution is added to triplicate wells and the resulting AP content in each well is 5.50 ng, 
1.74 ng, 0.55 ng, 0.18 ng. 100 ul of pNNP reagent must then be added to each of the 
standard wells. The plate must be incubated at 37°C for 4h. A volume of 50 pi of 3M 
NaOH is added to all wells. The results are quantified on a plate reader at 405 am. The 
background subtraction option is used on blank wells filled with glycine buffer only. The 
template is set up to indicate the concentration of AP-conjugate in each standard well [ 5.50 
-266- 
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ng; 1.74 ng; 0.55 ng; 0.18 ng]. Results are indicated as amount of bound AP-conjugate in 
each sample. 

The studies described in this example tested activity of fusion proteins of the 
invention. However, one skilled in the art could easily modify the exemplified studies to 
test the activity of fusion proteins and polynucleotides of the invention (e.g., gene therapy). 

Example 29: Construction of GAS Reporter Construct 

One signal transduction pathway involved in the differentiation and proliferation of 
cells is called the Jaks-STATs pathway. Activated proteins in the Jaks-STATs pathway 
bind to gamma activation site " GAS" elements or interferon-sensitive responsive element 
("ISRE"), located in the promoter of many genes. The binding of a protein to these 
elements alter the expression of the associated gene. 

GAS and ISRE elements are recognized by a class of transcription factors called 
Signal Transducers and Activators of Transcription, or "STATs." There are six members 
of the STATs family. Statl and Stat3 are present in many cell types, as is Stat2 (as response 
to IFN-alpha is widespread). Stat4 is more restricted and is not in many cell types though it 
has been found in T helper class I, cells after treatment with IL-12. Stat5 was originally 
called mammary growth factor, but has been found at higher concentrations in other cells 
including myeloid cells. It can be activated in tissue culture cells by many cytokines. 

The STATs are activated to translocate from the cytoplasm to the nucleus upon 
tyrosine phosphorylation by a set of kinases known as the Janus Kinase (" Jaks") family. 
Jaks represent a distinct family of soluble tyrosine kinases and include Tyk2, Jakl, Jak2, 
and Jak3. These kinases display significant sequence similarity and are generally 
catalytically inactive in resting cells. 

The Jaks are activated by a wide range of receptors summarized in the Table below. 
(Adapted from review by Schidler and Darnell, Ann. Rev. Biochem. 64:621-51 (1995)). A 
cytokine receptor family, capable of activating Jaks, is divided into two groups: (a) Class 1 
includes receptors for IL-2, IL-3, IL-4, IL-6, IL-7, IL-9, IL-11, IL-12, IL-15, Epo, PRL, GH, 
G-CSF, GM-CSF, LIF, CNTF, and thrombopoietin; and (b) Class 2 includes IFN-a, IFN-g, 
and IL-10. The Class 1 receptors share a conserved cysteine motif (a set of four conserved 
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cysteines aad cm txyptophm) md a WSXWS metlf (a memhcme ^mstimM region encoding 
Trp-Ser-Xaa-Trp-Ser (SBQ ID NO: 37% 

Thus, oa binding of a bgaod to a receptor* labs are activated, wMch la tern activate 
STATs, whidk then translocate a»d bind to GAS elements. Tbis mlws process is 
^compassed in the « x sm signal transduction pathway. Therefore, activation of ttw 
Jaks-STATs pathway, reflected by the binding of the GAS or the ISR.B element can be used, 
ro i:iicl:c?iiv proteins :::::>voivsd. in Co crohtsiOKS; ard. dhCcreniOCO: or cehs. bor oxaorpis, 
growth factors and cytokines are known to activate the Jaks-STATs pathway (See Table 
below). 11ms* by using GAS elements linked to reporter motecules, activators of fee Jafcs- 
STA.Ts; pathway t> be < s < i 
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Biological 3 es bed m Examples * j < 5 -s> npioyed to 

,i u k a GAS--SY40 promoter sequence. The 5' ;>j ! . u • four i mh*m copies of 
As GAS binding site found m As IKPl promoter and previously demonstrated to bird 
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STATs upm induction .vwtfe a range of cjloMaes ( 
C1994),}> slliwush other GAS ox 1SRE elements 
contains IBbp of suspense mmplrniu^my to ihv SV4G , 
tltmkod with m Xhol site. The sequence of the 5 ! primer is: 

5 * :OCOCCrcaAOATn-CCCCCU.AATCTACWriTCCCCGAAATGATnX:CC 
COAAATGATXTCCCCOAAATATCTGCC ATCTC AATTAO :3 ' (SEQ ID NO: 3S) 

1 H< covert; e an s ; Jm«r ifww ; the S V40 promoter mid is flanked with 

a Kind III sits; 5':GCOGCAAOCTTTTTXICAAAOCCTAOGC:3 J (SBQ ID NO: 39) 

F€Eaj»pmio&tio0 Is ^formed aslag £be SV40 promotsr template present vx die 8- 
srabpyomoter plasmid ohfahsed from Clontecl.. The resulting PGR fragmetn is d^esK-.d with 
MolH. xx and sabcioncd „o J8LSK2-. ,S t. ^ > <mut <> wul forced „d 



< . V > , ! > \ ! K • ^ - - . ^ f v \ 

ATOATrrccCCOAAATATCTGCCATCTCAATTACrrCAGCAACCATAGTCCCGCC 
CCTAA fCCGCCCA XC< :CCCTA \( rCCOGCC VOTTCCGCCC \TTCTCCGCGG 
CATOGCTGAClAAlTTlTlTIATTIATGCAGAGGCCGAGGCCOGCTCGQCC-rCTG 
AOCTATTCX^GAAGTAai^^ 
AQCTT;3> (SEQIDNO:40) 

W?t!> this GAS promoter dement linked to tlx* SV40 promoter, » GAS:SEAP2 
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fluus, a fdej to generate mm it t ceil h m mpszmi tg the Q hM SE %P 

reporter, fee GA8-SBAP cassette is removed from the QAS-SEAP vector usisg Sail and 
Nod ! ! ! tie sfcb ;x u -;omyc n resistance gene, snch as 

?M M v 5 ' ! '« > »vtv- ^ U TIF V* a > k ,C ^ V, 

OAS-SEAP/Nso vector, Once this vector is oansfected into msnroaaibm calls, this vector 
can then K i , * > \ , ^ 

Other eosstmcls am bo made ssusg She fee description and nsphcto* GAS with a 
different promoter sequence. For example, contraction of reporter moka 
GGK j } c « to ibed is Examples 34 a 3 

many other promotes can be substituted using the protocols described m &< 
? ' S x « c den promvt^ ^ iiu , , on 



^ ab 3 . n ^ ^ s % > v , v ! 1> , \ kB t \M 

ShvM&.dy f ©tbet col- Imes can be used to test reporter cousuuci aciiviiy, such as H.ELA 
t - \ ^ u Reb t3-eK? 2 osteo !a> , V, V \c ^vrd^ Cl 

Csrdiomyooyte. 



pfor SEAP Activity 
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pistes a lumta.omsfcsr s tlms <me should xmax 5 pistes at each time and stao:t the second <;e; 
3 0 niimites later. 

Read the relative light unit in tie Xunuaomeier. Set H12 as bbcL and print the 
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46 
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4S 
49 
50 
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12.5 
12/75 
13 



i arpls 3 1 : A <;aa a ruGGn; Neuron uaGitj 

Whs ells urn fgem K ,tlva 

Gaoagh many dhferaat signal traasd action pathways, Oo.e of these genes, BGPl (oarly 
growth response gens i), G induced in various nssa.es ssu ceil types »poa activation. Use 
? '-^ < o> ^R • n*tN< s . U a>i,i > rwo:t< r-sUd to 

a- ^ f 1 ! ois aGG iro \ tie c!i i i be 

assessed, 

PardeaGPy, the following protocol is used \o assess roarona; activity trs PC; 2 cell 
Hues PCI2 cells (rat pheaocbmmooyto^ eel&) are feaow < £ 

E > at ate ' j« % f suci? as FPA ( s 

a6e*a*$Gf*0F (nerve grnvs,* fector), and < i u Th& BG3U geae 

is activated during tMs treatment Thus, by stably -tjsaasfeoting; PCI 2 cells with a 
vi«»u uncontaiRji > » , m - > v of PC37 cells by 

aa slbumin fusion protein, ot the prvsmiimpMimzm fee assessed. 

rbeEGR/SI VP rep construct e? - 1 > » > % > K rfo< The 

BGR-1 pmrntermiumes (-633 to -HXSaksmatoKef «L 5 Oncogene #867-871 (199?.)) can 
be PGR m»pMed from hnmm genomic DNA ssmg the Mfowbxg primers; 

5' <XX5C^OAOGGA.TOACAC5CaATA0AACCCCO<3^' (SEQ ID NO: 41} 
5" GCGAAGCTTCGCOACTCCCCQGATCCOGCTC^* (SEQ ID MO: 42) 
Using the GA S : SE AP/Neo vector produced in Example 29, EG El amplified pmduct 
c^n then be < j lg rastrieiton 

Byrnes Xhel/HhadlTL roxBovhag. the GAS/S V 40 staffer. Restrict the E0R1 amplified 
pradiict with, these same eaayaiesa Ligate the vector and ibe EG'Rs promoter, 

! s v < n > d v ; j 

dilution of collages, type I (Upstate Biotech bye, Cata08G15) in 30% etlmml (Mm 
s ei h - PG «x a ^ per one 10 <.m pine or G rP - , i 0 , ha G - % v r " ' * - > ^ 
to air dry far 2 hx\ 
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PCI 2 cells are mvt$m$y gv&mi m RPMI~1640 medtam (Bio WMtt&ker) contahhu* 
10% Jmom serum (JRH BIOSCIENCES, Cat # 12449-78?% S% I 
bovine serum. (FBS) supplemented with 100 eritshnl penicillin mS ISO tag/ml $ 
on a P k m ated 1 0 cm tissue culture dish. One ro four sp ih dose every three to four days. 
Ceils ate removed from the plates by serapiua and resuseeuded with pipettm* up eta! ^awo 
for more timx 15 times.. 

Irmsfet the BtoEAF^ construct into PCI2 usisg tocfa*p« known in the 
art, EGR-S.EAF/PCI2 stable ceils are Obtained by growing the cells in 300 ug/mi 041 8. 
1 1 *JS-free aed s routine rowth b t«very< to two x» 5> the cell 

should be re-grown u K)0 ug j Rhl 8 t i pk < pi ^ ge , 

To assay for neuronal activity, a 10 cm plate with ceils around 70 to S0% oonfiuant 
Is screened by removing the old medium. Wash the celto once with PBS (Phosphate 
birfeed mi a«?3 Ossa starve ihs ce h hi iot* serum rod mn (RPMM<S40 c mai a- g i% 
horse scrum and 0.5% FBS with antibiotics) overthght. 



of 96-welI plats (equivalent to IxlO* 
of the : 



l ' * «* ! ?:a KGR caa be used, s iel as SO ng/n? of Neumaal Growth Factor 
(NOP). Over -aSy-ibld induction of SEAP Is typically seen in the positive control wells, 
SEAP ^ *W fc> mutmsly performed using techniques kaown in the art and/or m 
30. 




s 32; Assay for T-cell Activity, 
The following protocol is used to assess T~eeH activity by idea<«y&g Actors, md 

I cei . !(«' pti | , , \?/Neo construct 

producet Example 2.9, I i tors that i&erease SEAP activity indicate the ability to 
:rUA * 5t » * *r v . s ^1 traduction pathway, !J» T-ceO used u this assay is 



Jurkst T-odls {ATCC Accession NoJ TXB~IS2} ? although MoiKl ceils [ATCC Accession 
Ho, CRL-I552) and Moh-4 cells (ATCC Accession No, CRL-I5S5) cells can also be aded, 

Jvrw f~eeil<* ma > > > <. v iM* hi reh> o, -> » oaica K« * »tvw e stable 
cell i :< !y 2 mixtion h < th the GAS-SEAP/neo 

vector a 'O j 5 * t * ] j s v. j , t t > n The 

iransfeeted cells are seeded s:o a deaAiy of approximately 20,000 cells per well md 

* art colonies are expanded and 
Utoo u ; d i. f\ ? ae f <. < r - . ^ ' ^ ^ \ ' - - 

reopansc; ofa adecaal eieae b deanaranraiea. 

Spe i il) y> thvM swing protocol will j^eid sufficient cells fin 7S wells confining 
2.00 te of cells. T t „ t is adder scaled up, or performed m araltiple to a- 1 • »~ ! ut 
cells for multiple 96 well plates. Juriatt cells are maintained m RFMX * 10% seraas. with 
* 'el Combine 2.5 mis of OPTteMBM (Lite Technologies) a 10 ug of piasrald 

DMA hi a T25 flmk. Add 2.5 mi OFTI-MBM containing SO xA of DMRIE-C and Idoabate at 
moir; temperature .Car i 5-45 mios, 

D siring U <v. II c > ed 

numfoo of cells (3.0* pot Iran b u jh), arad tes«^pe»d j» OFTI-MBM to a final cooceatratios 
of I0 1 e^Mnd, Tl^n Md 1ml of 1 x 10 ? cells in QPH-MEM to T25 flask and incubate at 
37 degree C for 6 to. After tba incubation, add 10 ml <tf EPMI + 15% scrum. 

a i s n i i , j >) \ i 

nipponl Gentians,, aad 1% Pen-Snap, These cells are treated ^ <co>tra«» n> of 

< tains of the present im aotlon. 
O , tb tbe fttskm proi bed and 

reswspsadad fo-ftwfe RPMI + 10% serum fc a density of 500,000 cells per mi. The exact 
number of cells * < d will depend on the number of Assam proteins and die sste of 
different cone.-. . . > 5 , ( >, { > v>o ! ) u.n , 

approxir,... .eb n ' ^tes >o v Ids nr- i ^i.. ; , „ s 1 

e ; l x i ells treated with the felon protci i i -at 

ao iijeau 5 . p.o.. j «> l .'u'cdW 35 nl samples from 

toh. vmTi are th erred to < ? h s , , , { 

5 oq a p o 1 w\e i > v : v. < * * >' ^ " > j „ ( , 



SBAP assays are pcrfooned according to :Bs:smpfc? 30, Xhe pistes eontaiamg the remaining 
treated tehs ate pise f. 4 * source of* 3 i % 

assay on a specific well if desired. 

As a positive control, 100 tftritfal Interferon gamma can be used which is faow to 
active I rka i coll Over 30 I 1 - . , uivo * ,~o 

wells. 

T 5e above protocol may bo used b \ as, stable 

vh ouidK-aj » 1 , 



Example 33; Assay forT-cel! Activity 

NF -KB 1 »Fact< ^.B.) is tramcrijwiott Victor activated b wdc variety of 
agents including the s « fiammafory cytokines 1L.-1 «ad THF, CD30 and CD40, iyropbotcsio- 
? k I > > o . f„u -by exposure to LPS o tin ? . nd ' ^ , , t „ < n 
vitai p.ve orod k A.- a To* ^ *-on f< n- hf* < ■ d k< K aws^ 0' ee x , 
Involved in immune ceil activation, control of apoptosis (NF- KB appears to shield cells 
, B end T-c* 




(Inhibitor KB). . 
NF- KB Co s 

geoes activated by NF- KB include XL-2, IL-g, GM-OSF, XCAM4 end c 
Due to its central sole antd ability to respond to a range <n . 5 . M .vi. 
utilizing the NF-KB promoter element ate used t 
taitfbiUKS of NF-KB would be useful m treating 
¥ > ^ - b s AUo,oUdeea«cdio e 




Toe 

is employed. The upstream prixuer contains four tandem, copies of &e NF-KB binding site 
(GCXIGACTTTCCC) (S£Q I.D NO; 43), 18 bp of sequence eon Omenta*} to fee 5' end of 
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5 , ^COGCCTCGAOGG(3ACTITCCa3GG<JACTTTCCOOGOACTTrCCGCK3-A 
CTTTCCATCCTOCCATCTCAATTAO^* <SEQ IB MO; 44) 

The downstream primer is complementary to the 3 5 end of the SY40 promoter w*d is 
flanked with a Hind III site; 

5 5 :GCCK3CAAGCTX1TTGCAAAGCCTAGGC;3* (SBQ ID NO: 39} 
PGR amplification is posfermM using the SV40 promoter template present in. the 
pB-gulmromo^r piasmirf obtained to Ctaotech. The resulting PGR imgrnent fe digested 
with Xhol sad Hind SI and subc-ioned into BLSX2-. (Stmtagene) Sequencing 'with the T7 
J < ] O ^ * i < i ^.c-^iM,. ,u 

S-CTCaAGGOGACITTCCCOOGGACTTOCGOGGACTITCCGGGACTrTC 
CATCTGCCATCTCAATrAGTCAGCyL\CCATAOTCCCGCCCCT/^VCTCCGCCCAT 
CCCGCCCCTAACTCCGCCCAGTTC:CGGCCA:rTCTOGGGCCCATGGC-rGACI-AATT 

n l IVYTCK WJAOGCCC \C< CCOCC < GGCGFC GA *< I \ TC \ AG 
lAGTGAGGA.OGCrill7TTGGAGGCCTAGGCTriTCCAAAAAGCTT:3 " (SEQ ID 
NO: 45} 

Nest, mpiaee the S ¥40 trmTlmai jpwwfa element present is the pSHAF2-pMMotcr 
plasmM (^mtech) with this MF-KB/SV40 fistgmeht using Xhol and HmdEL However, 
this vector does not contain a neomycin ^imsm gm^ md mere&re, is not prefer ihr 



Iuu,< 1 $<1 ^ i 1 * <-mnaliar cdHw > v Vt » s sf „^tre is 
removed from the above NF-KB/SEAP vector usfeg restriction ensues Sail and Moth arid 
inserted Into a vector eomaimug neomycin redstanee. Particularly, the NX-KB/SV40/SEAF 

pGPP-1 with Sa il and Nod. 

x K * Av vector » created, stable Jutkat T-ceils arc created 

for assaying Ihskm proteins with these atahle Jurieat Cecils is also described In Example 32, 
As a positive control, exogenous THF alpha (0. 1,1, 10 ttg) Is added to weds H9, H10, and 
HI I, with a 5-1 0 fold a 




3 US 

The following protocol, is used to assess myeloid activity of an j 
pmtem of the pres it u d v the fesioa rot* 

sad/or diiTeremiatea myeloid ceils. Myeloid cell activity is assessed using the 
GAS/B'EAP/hfeo construes produced in Example 29, Thus, lectors that increase SEAF 
aothdty indicate the ability to activate the Ms~STATS signal transdiictkra pathway. The 
myeloid cell used in this assay is U937, apt^moneeyte cell line, although T.F-1 , HLfty or 
KOI can be used. 

* t M i X ' vt ' ^ s * , < v x , ^ , 

hxasypk 29, « DoAh-Dixt - ia me 0-cd (Khmhaudn et. ah, ;994 ; CaU Growth & 
i>iffere.nttation 3 5:259-265) « ussd First, fearvcst 2x10? U937 cello and wash whh PBS. 
The U'937 ceils are asnatly grown in MM 1640 medium containing 10% fc^t-inactivafed 



Next, suspend cells in I mi of 20 xnM Tris-HCi ( P H 7.4} buffer eomammg 0.5 
rng/ml. DEAE-Dexltan, S GAS-SEAP2 jiiasmM DNA ? 140 mM Nap, 5 sbM KCi 373 
uM Ma 2 HP04.7H 2 0 J I mM MgCi 2 > and ®$ «M Gadfc<- &Sdhate at 37 degrees C for 45 




10 M complete medium and incubate st 37 
The CAS-SEAMB37 stable cells 
G4 e B. The G41 S-iree medium is used for tontine growth I 
cells should be re-grown in 400 ggfeg G41S tor couple of passe; 

assay) and wash with PBS. Stsspetui &o cells la 200 mi above described growtfc e 
with a final density of 5x1 0 5 ceib#a Plate 700 oi cells per well m the 96»wetl pte (or 
1x10 s cells/wed). 

Add different co^^ntratjoris of the fusion protein, Incubate at 37 degee C for 48 to 
72 hr. M a positive mntsol, 100 Unftftni interferon ggmma can be used which is kaowe to 
< v z I ^ < < P Oai »« old mduenoo s 1>P ,et j oofetuo m iho Wi n * < , nU 
wells. SEAF assay the mnram according to methods known In the art aad/or the 
protocol described in Example 30. 



Example 34: Assay Identifying i 
Membrane Permeability 

Blading o£ a Mgaod to a receptor Is knovm to alter miraeeliukr levels of small 

potential. These alterations cats fes m©asw«d la aa assay to identify fusion pmteim which 
j d receptors i . ! ^ i assay for 

^ th | toco satfe&sil v. < v i i in potassium sod pB 



The following assay uses Fhioromsine Imaging Plats Reader ("FLIPS:") to measure 
lc ivl twe-, < n F !( >% O «: b i i<« »\ ( \\vs t K 
3 detecting a small mollis ca« be used instead of the calcium 
Jto-4 (Molecular Probes, bic; cab log no. F-M5.D2), ased .hero, 
For mmnt cells, seed the colls at iO$0Q -20,000 cells/welt m a Cc-sfetr Mask 96- 
well plate with clear bottom. The plate is incubated ia a CO } incubator for 20 hours, T.he 
adUerwt cells are washed two limes as Biotak washer with. 200 ui of MBSS (Hank's 
Balanced Salt SoUatim) lmvtes$ m M MbuWbt after fee Sfcal wash. 

A stack solution of 1 xng/bl &u-4 is mads irt 10% plraie acid DMSO. To load 
the coils wife 50 ul of 12 ag/ml. ffoo-4 is '«d<fe$*> eaehwsE The plats is feafeatod 

at 3? degrees C in a CO; inoubatar for 60 a 
washer with HBaJS lenvim; « » 1 ,« 
For r 

' * v >d <« > -\ lO* idUnu w:b HBSS in a 50 ml conical tube. 4 til of 1 rng/m! ffeo-4 
solution m 10% pluxoaic acid DMSO is added to each ml of coil sasjjeasioa, The tube is 
a a 3? degrees C water bath for 30-60 jmlis. The cells are washed twice wife 
> 1x10* eeUs/mi, and dispensed into a micropkte, 100 uVwell. The 
Is nenmn^d ai 1000 rpm for 5 mis. Hw plate is then washed once ia DeaJ# Cell 
Wash with 200 < followed by m aspiration step to 100 «l final volume. 

For a noa-cell b ®e4 assay, each well contain.-; a fluorescent wokeuie, .such m fbo- 
4> The fusion e:h > fee woii and a change in fluorescence is 



To measure the &3mmmc^ of xnttacefi»lar calcium, the FLIFR is m tor the 
following parsrnetsrs: (1) System gain Is 300-800 mW: (2) Exposure tism is 0.4 s * 

addition Is 50 ul Increased emission st 530 i indicates m extracellular signaling « w 
caused by an $Hbwnm fuskm protein of the present invention or a molecule induced by ;: 
albumin fusion protein of the j: 



mmpte3S Asm ttg 3 os&eKkuu* Utivifc 

Fho Protein Tytowne Kinases (FTK) mpmsexrt a diverse group of imomembrane 
and cytoplasmic kinases. Witfefc the Receptor Protein lyrosnre Kinase (TO) group are 

2GF.NGI HOI a> I Insulin reeepto* sub&aHtei fe Edition thaw are a large family of 
RPTKs for which me corresponding hgand Is unknown. Uga»ds for RPTKs iftcli 



i ox RPTK by agands involves iigand-meriiated receptor 
n of the meeptor submits and activation of the 
& ®mm. The cytoplasmic tyrosine k?n» include raeeptar 
s of th® sre~l%mly {e,g. s are, yes, Me, ly^ ^) ^d so^eptor J 

amfem of 

I by the cytokine seperfMy of receptors <e <g>) 





^^'8 p ^-uu^.acJ^H^ 5,000 

c HI p r wii in a 96 wdl I oprodyne Silent Screes Pk es > < «d ro« N i'ge \unc 
OSfapervUK tt\ The plates >. , .< d-^ with wo \ xrdmm rinses ^ nh 100% ethsmol 
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rinsed with water sad dried overnight. Some pistes ars sssfed j%r 2 &r wi& 100 ml of col! 

t u s i i v i > - i) 5 

\ t ' ' >;5 s>t<w* 

J 4 „b v C o ho i o - > ■< v $x*^ 
>< ; -i J Indirect j ; o of cell number through use orb:dcmsrBkie a;; described by 
the i unct'u :'n\ , < N . > s v ^ hr. Falcon plate 

covers #3071 from Beaton Dicfiaeon (BvdfbtdMA) are need to cover the Loprodyaa Silent 
Soreoa Prntaxa Faiooa Microtest ill cell culture plates can also be read ra. ^ preefferahon 

lb prepaxe extract-;. Add; etch arc seeded onto the aydea uaaabraaes of Loprodyne 
plat.es; are:; e-ulUaed overnight in caa-pbao naaihaa. Cede are eaiasoen 

iu it , i« ik'tt tit ^ with 

EGF i ■ u<' or e. x " x coacenirahon? of aa albneha baboa protein of die inYenlioro 
the me lum was removed i v 1 ! % ex s ! S pH 7.5, 0.15 M 

NaCl, 1% Triton X-300, 0.1% SDS, 2 raM Na3Vt>4 ( 2 mM Ha4P2G? md a cocktail of 
"iuf > ova > - ' S\ , - " a . . ! i K - > v.ij 3d ; - s u od* CM>» *« 
added to sacb well a 5 The 
pkd« Is tfem :plac«d in a vacuam mgfsr x» fold aod ie extra Shared ■ through the 0,45 
mm 3tj«d s , , a 1a 1 n i 

vu-f < > < rs , ' a I ! b ,r> ra >< , < bnies. 

To tr o.\ i deterge a 

m( } e t i t x ^ - -. ,3 ^ u ! s * 

1 6,000 xg, 

Tes: the fhevred extracts for levels of t&osxm kinase activity. Although many 
methods of detecting tyrosine kinase acb.vhy erokoowm, oee method is described here, 

* < v of <ra aJbumu <-> j ^scnuvr 

is evaluated by determining its ability to piKua>hoxylate a tyrosine residwe oa a specific 
mbs s (a bk ylm p i Bio hoy I , -v «dv th caa b® vt$&& fax Ms purpose 
'fui, v v\ ^ f ^«spond3«gtoa5- 
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FSK2 (mnsspzmm to amis© umds M? of gastrin), Bo& prudes are sfebsteto* for a 
rnngo of tyrosine kfmses and are available from Boehringer Masmheim. 

The tj rosins ktee 5 wetta h set up bj the following components la order. 

First, add I (hit of 5uM Bkrtiaylated Peptide then I Qui ATP/Mg 2+ (SmM ATf>/5GmM 
MgCi 2 )> then ICtal of 5x Assay Buffer (40mM imidazole hydrochloride," pM7,3 s 40 m M 
hem-glycerophosphate, IniM EGTA, JOOmM MgCl 2 , 5 ssM MaCfe, 0,5 mgdrd BSA), (hexi 
Sal of Sodium Yamxkte<lmM) s aod then 5ul of water. Mix the components gently and 

eubate the reaction a U30d greet ft*2miz ' ictit ling Kh 

1 c n:\ya or t <■ t mu- ro.Ham 

The lytoVii,* fcioue a^sy ruction is then ienuinared by adding 10 ul of 120mm 

K "> t \ < ; < , s 

tyrosine kinase as vit> i lei mine fej t ans fetrbtg SO uJ sll^nnt of reaction 
x? ( 5 ! < ~a<- i if » O fr j v r a s j Ti , 

Ml < * *m i ^ < s iV * ^ \ x : bxm Um&di { spc , 

antibody conjugated to horn radish peroxkfe^<enti^VTyr^OIXX>.5n%?)) to each well and 
incubate at 3? degree C for one hour. Wash the well as above, 

Kesri add lOOpI of peroxidase substrate seMson (Boehriuget Mannheim) and 
mctrlbato at room temperature for at feast S tohss (up to 30 mia). Measure the absarbaace of 
the surpple at 405 urn by using MJBA toaden The level of bound peroxidase oeuvity is 
rs m ^ a i.3<;;; 0 g , ELISA reader and x l\ ^ the ievel oft^mshae kinase activity. 

H.\atrp ! e >: As hx; > :•. 1 X- : \. ' a t;<>n .\c:lwy 

As a potential alternative and/or complement to the assay of protein tyrosine kinase 
activity Scribed in Example 35, an assay which detects activation (phosphorylation) of 
aiajat mtraceikiar .signal transdnctlou intermediates can also be used. Fur sample, as 
>a ^,ri > s % v ( . ^ ^ 

Dk~H kinase*. However, j^sphorylatioa of omer molecules, such as Ear, .INK, p38 MAP, 
Map k r x s ' s ^ o \,v\ Srs, Muscle specific .Maase (MaSK), IRAK, Tec, 

ami Jaaus, as well as any other phosphoseiloe, phospfeotyrosirte* or phospbo*m>.nine 
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1Bofc * be ^ stMtotwg these molsonles for BrW m Bric-a in the 

following : v v, 

Specifically, assay piate are made by coating fee wslis of a 96-weH ELISA plate 
wkh 0.1ml of protein. G <1ugM} for 2 hra ro* temp. CTO Tfos plates are ihm rinrnd 
wltfe PBS and blocked with 3% BSA/PBS for 1 hr at RT, The profess (3 plates are then 
t a * wnh 2 v v i n.mt moaoclotai «tf Kxis v tOC , > cin x * ul . a-, * > . i 
h t ^T)(San iCnt *v tech alogy) (To let ct otk mole * tl s tep can <® ilj be 
modified by rabttKutmg a monoclonal antibody derating any of the above described 
1 h ~ S rinses PBS, th atcs ^ scored at 4 c :tufalua« 

- 1 il jells • 8 seedt 1 it 20,000 weli in a Loptodyae ffltwpfcte and s «Kured 

overnight s wth medium Hmj cells are then starved foi IS hi in ba a medium 
CPMg» and the # ted i I ROF (fiag/wein ox x con . , t , . j JC A v. in 

>! * > t n ! . , c e shoo 




<? 5.?.- the Stimulation qfMum Mzrrow CelJ JP 

Tm assay Is based on fee ability of Ummn CD34*i» pmfifete m the pww of 
hematopoietic growth factors <sad evaluates fee ability of fusion protein of fee lavemon to 
3ofCD34 cells. 



i m the 



to lest the effect of fusion, pro terns of the 1 
range of progmitor cells., the assay eont 

prince or abocnee of hematopoietic growth lactone Isolated cells are cultured for 5 * 
in the presence of Stem Ceil Factor (SCF) in combination with tested sample. SCF a: 
to a very limited effect on the pzoHfeoriktn of boss marrow (BM) cells, aetmg in $ 
coadrtions only as -a "survival" factor. However, combined with t 
stints toryoi ;t on tfe? ccl\ < v 11- v - ( , . ^ .< a^civ 
if the tested fusion protein has a stimulatory eflfcet on hematopoietic progenitors, such 
r hit ..x . . I i v s Since normal sells tnvc slow bnel 1 ,Ji t < ih t 
lik«Iy that any ioMbitory e«sct of a given fusion protein might: not be detected. 
Accordingly, c ? nn- ; tor an inhibitory effect on progenitors is preferably tossed in ceils that 
' 1 ' x .7 Wm? stfrautetio < ^ J- -\ and d an ,>> » ~nd oun the 

tig evaluated for inhibition o.f icb induced ,4 craiio 
,y 5 CD34* cells are isolated using i^feods known in &s art The cells are 
1 in medium (QBSF 60 semm-trae medium with. 1% I 
(SeXkoh Quality Biological, Inc., Gaitoersburg, MD Cat# 160-204-1 01), 
eortV ooonn ; cton steps at 200 x g, calls mt allowed to rest for on© hour, tfceceSH mm» 
h adjusted to 2.5 x 1 0 5 cdUsfol During this time, 10D of sterile water is added to the 
3 of a 96-we!S plate. The evtokSses teesn b« tested wkb an albumin feslou 
mention in rhjs .wsav is rhSCF (K&D Systems, Minneapolis, MN, Cat* 255- 
SC) at 50 ng/ml alone and in combination wiife rhSCF and rhJt-3 (R&D i 
Minneapolis, MN, Ca*# 203-ML) at 30 ngMi After one hoar, 10 ul of p 

s of m mwmm mm protein olfoe immtkm, md 20 pi of diluted 
wfefeh is already present in me wells to allow for a final total 
volume of 1 00 pi The plates are then placed in a 37«C/5% CO a meutmor for five days. 

Eighteen hmzs before the assay is harvested, 0.5 pCUw&l of [3H] Thymidine is 
added its a On, irtc t >n rate. The experiment is 




stoker is afSSxed to fir coaatfeg. Hie ses 

level of radioactivity determined via the Packard Top Count and fee primed data collected 
for analysis. Use leva! of radioactivity reflects the amount of cell |rfiforaiora 

The studio described in rids sample test: the activity of a given fi*s!<m protein to 
stimulate hone marrow CD34+ cell ptcHferauon, One skiikd in the an could easily modify 
the exsmpHSed studies to fast the activity of mm portems and polynucleotides of the 
aves io»{e f gene rapy) as weil sag itagoni th oaf The ability oi j 

ilbsij i fasloM protein of h« bv«ntion stinra e be p:, : j - "hone nr - , 
CD 34-f ceils indicates dial thv albumin iusion protein sad 
to the fusion protein are asefoi for the diagnosis and treatment of d 
» '-ons en s ) P c s r < < > uses a, ea ribed n the 

^ < 5 dE "Iob ns ea < or, above, and sbewtetom. 



(JSMECR) 
Cell Response (EM.EC.R) assay 
of 4e kvmtio» to aet on hematopoietic stem, 
s (ECM) h 

m m the cmimt of signal^} raved Item the 
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5 ng/ml ) * SCF ( 50 ogfytl ) would serve as the posirlv* conditions ^ter wfefch 

little mif~m vvai but pronou! tern ceHs :b to be espscted 

A"uumin t < j v or.tsvsSs in five 

presence and absence of SCF(S.O ng/ml), where volume of the adamamd condition. 

volume. The plated, cells are then allowed to grow by bseubating J» a low oxyg<m 
environment ( 5 ! K, C€b 5 ?% Q. is aod 88% H> ) tissue culture incubator for ? days r;-.. 

< ^ ' <~ i ;> > i S <■ s „ i 

-up, characf:er;:;;:i;:ou of the cebp which cox; be accooi;:); bhed by seating op of the 
' v 5 u 1 * h t i i f t g v , , 3 

FACScan. 

Ux - N - ' J ' x ! ' ( v > , - ! . A \ 

{ t m>j p n K -.vn j v i{« s herapy) 

If £3 particular fusion protein of fee present invention is found to be a stimulator of 
beniatopoieuc progenitors, the fusion protem and polynncieotjdes corresponding to the 
feion protem may he useful for example, is the diagnosis .and treatment of disorders 
^ ' s< * u<iv - ! ' >• «■ s i < i b vd tithe 

"innnune Activity" a»d "Infections Disease" sections above, sad elsewhere herein. Tfte 
f isionpjotc iisisiv 

of various bio • ! lineages, and m the differentiation and/or proliferation of various coll 

types. 

Additionally, * au- n\\ < s •> 0 rs o? She ia>,ni>>' ^ i'-brdt-; 

encoding albnmm fusion proteins n * also foe employ©. !io inhihi fee 

proliferation und di hb.umdadon of hematopoietic cells and therefore may be employed to 
protect bosR s ^ \ , , , 

!S '* lH i > ; j , 3 u jo n*»n*s 

end, therefoKs, more c< o, o , \ -ran op • uc reatmeot 

^'o \n iv^ev !'^.\,'^ !!vv>i i >p > > r h » s db,v r an 
J1 < steins o;f the nveotio tn > ai i for tik treatment ana dtagnos t 

hematopoietic related disorders snob as, anemia, pancytopenia, krrtopeaia, 
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toombocytopenis or leukemia, to stomal ceils are important hi the production of ceils 
^hematopoietic i >ms The uses include bom marrow cdVeawivo sult^ boae 
marrow ttamsplar-tation, bone marrow recomsrituhom radiotherapy Qx ^ , x 0 r 
neoplasia. 



nausea ceils WM< Aberram growth of ^ « s s or smooth m < * cells > a part of 

<amtHO.sii.-Oj oo t>> \ * < SiS 6 p otkm is a md kss 5 

JO-- of 

i!t - N ^ I o tux inf i oraoioo cui o <• 

Ottteom®. Assays are ran. with and without co-TNPa summation, is order to check for 
^o a' < hrbibdory activity. 

.on day i» 96-well black plates are set up wt& 1000 <?elle%e!l (KHDF) or 

^'«>:/\vcU (AoSMC) in 100 **! culture media, NHDF c&Htns media contains: Clenches 
* ' b nl Gi , ag > n s! « SQsmg/ml ce 

AosSMC osiIt«pB media cmuains Clonetios SM basal media, 0.5 jig/ml bFGF Smgdm 
1 saHn - 5 al. hFOF, SQtngftnJ < > mycfa, 50 jig/ml Atapiiotsricm B, 5%FBS. After 
iaecbaiMi at 37°C for at isast 4 -5 boors culture media & aspirated smd replaced with growth 
arrest media. Growth arrest media for NHD'F contains tlbrobiast basal media, SOmgmil 
eat \ x < j , t r j s 

50mgo:a; « m « \ j > Amphoteric^ 3, 0.4% FBS. incubate at 37 X \ ml day 2, 

Or J; * > ,u!i! .1 

:gtty$agoa are designed such, that &oy always include media controls and koowa-pmtsin 
controls. For botb strmidaiion and &Mbimm experiments., proteins are diluted in growth 
arrest media. For inhlbMorr experiments, TNFa is added to a fmal concentration of 2agfcxl 

•28?- 
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Cb/HIAH >i -u <AoSMCj. Add IB vol - edu. containing control* or an albumin fusion 
pefcsiij Of the invention and incubate at 37 degrees C/5% CO, until day S. 

Transfer 60pi from each weii to sxxoihc- labeled 9S-wsiI pjate, cover wife a . plaie- 
sealer, and store at 4 degrees C x>x;til Day 6 (fox 11,6 B.LISA). To the remaining' 100 p) in the 
0911 c ; ! s s | ic id Uama Bias H an msovaxi e r r o W '» oi the • i mm 

% Jr J v ^ with 



Mmr; 
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Uii >» the XL< i by c vith 50-10? 

n/weil of Aaii-Hatnati IL6 Mo.txjd.onal antibody diluted in PBS, pH 7.4, ioeobare OH at 

Ou day h, waprv :hc r>A\-s bdo- the sink sod blot on paper ftwyeSs. Prepare Assay 
^ < PBS with 4 c SSA Bh ck t-e p^v<x w t|j ix> f d w,II oi 1 «o« Saw 
v rdocbio vtAex-h PBS > j » t t \ ? hwu * buffer (t>8$ < 05? 

Tw*m-20). Blot piateaon paper towels, Uses add 50 pjAvell of diluted AnfH-mman lt~6 

hiikms of I] -e 5 aek imi dia 

(30,10, < I 0.3, 0 ng/ml) \< id Heats samples to tqp *ow < < « 5 &t&$ « 

bxcabate for 2 hoars -si: RT «xj sAaker. 

Plates are washed with wash buffer and blotted on paper towels. Dilute EU-kbeiod 
Soepta vidin 1:1000 m Assay bv^ t mm Cbver the piste and menbate I dh 

Ot R A lAt^ \.0 >0;O > SS) - si - j . t {1 N 

^ ' f <- ' ut on SHU tui * ranutes Roa tit* ,> jus <n 

4 4|! 1 " ' > 1 s« samples in esc 

tabulated and averaged. 

A P° siavc result *n this assay suggests AoSMC oeH proHferaiion and thai the 
albamm fusion protein may be involved m <fcrmal fibroblast .1 ^ not m&ter smmth 
Ni > t A eo s n x-eir oet^rru? xkcs oi d- ojs >i 

protein, and poiyrasokodJco .::;.-^ooo : -. tije tdbumin fesion protobi. For exampie, 
irtiiammsEtio^ sad immune respossss, wound healing, and augiogenes;s s as detailed 
throughout this spe< k-otion. Partk»larly, fusion pr< dns 3 so u d ( vound healing 
and dsmud regensrodoo, es wvli as the pronodon of < both of the Mood 
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vessels and lymphatics. The growth of vessels em be used in the tteamwsn* of for example, 
,xi'o\^i u n r x 'us proxehn Jb. asragonlsoe scdviry w tivis 

assay may be useful m' treating disease disorders, and/or conditions which isvofe 
UVt ' s ' ( ' ' vn 5 } v >- 0! ^ % 5 it 4 ThecvH.^ 

disorders, and/or conditions axe known in. the art and/or are described herein, such as, for 

5 1 1 Nl< v 1 ' * t j <. r t < 

• » v di^ascs o~eas^ o v , 3 3 *j v'ik«i,i , uau 

1 <- (1 ^ ^ < v v , , df t > > 

>J " ut \ , - , m n > [ , i . - e 

iheux it< . ^ 5 > ^ ) m 

' !1 " N < m coicrc^n j.m . os t xLjuu, trachoma;-- 

^ ~ x ^ <■ - » ^> « * ! ( o<, ( 3 , » , * i-fa-d 

art«noveao«s malformations; ischemic limb angiogenesis; Osier- Webber Syndrome; phqa& 
* t t t vt x t Kroph <-\ in u > n < !'pnu n 

dyspasia; wound granulation; Cmna's disease; and atherosclerosis. Moreover* dburnm 
fusion proteins feat act as antagonists m tMs assay may be vmM hi treating am*. 
hyperproHferative diseases m&m mtx^xmsmm^xy hmwn in the art and/or deseribed 
herein. 



Exampte 40t €3*ttatarAM«sUm Molecule (G4M) Expression <m Endothelial €eih 
The ,x {,« v n ot « . ««■ to areas of inflammation nnd angiupx*.;* involves 

specific recepto id int dons between cell surface adhesion moh « < iX „ on 
lymphocytes and the vascular endothelium. The adhesion process, In bond normal sod 
pathological settings, fellows a multi-step cascade &at involves intercellular adhesion 
moieeule~I (1CAM-IX vascular cell adhesion molecule^ (VCAM-l), and endothelial 
! c nokx 4 s < In) e pre dos ; sndc heh'al cells v lO The 

expre sion cd fet moieenl.es arid othe s on die v scalar endothelium detonate the 
oddn>:*o ^ th <l h le h ^- « ^ v 3 *, h*. c> al ..scJiv and ovx^tvaswe snto 
die • ideal tisane dnmxg the development of an kdlammatory response. The local 



icemraticm of cytokines md growth, factor panieipata m the modnlatioa of the expression 
ftiese CAMs. 

Briefly, endothelial cells (e.g. f H.amaa Umbilical Vein BmSothdial ceils (HUVHCs)) 
( m ' ! ! * * ■*< j p v ' k. tnt&nm. m emoved 5m fh 

! <? a ,dve/i In i , ^ " w, , i,r u :>V! p\- 

tesctmg (contambg an albumin Ihsioii protein of the invention) and positive or negative 
irols < to ads'ed to b < >, - 1 ; s - ^ v 

C i * " ' V ! a \ > I \ i 

:®s are asp&ated to remove medium and 100 t > of 0.1'H par&formalddiyde-HSSfwith 



ICAM-l-Biotin, arabVCAM-hBiotiB ovl Vvs ! e.feetiu-Biotin sre us&d at a 

1 <■ a la i it i! j > no s ) 1 y). Ceils axe mcufoai 

at 3:7*C for 30 nee. s a hnniidiheu eavdrvavv:. Weils are washed three baies with. 
> "v < ^ « 0- <! ,>P>-\ d td .{ s ( VKH> 

d^ution, rvh- » udutiaa) am added to ess I ** 

37*0 fbt 30 igria. Wells are washed three times with PBS(^Ca,Mg}H-0.5% BSA. Dissolve 1 
We* of j * i ihnie pNPP per S mi of glycine bufifcr <pH 10.4). 100 ?il of 

pNPF substrate glycine in r is ad > < ; < veO >iaad:a 

0 ! * ^ixd smx 1!^ ^ stud ^ IV! ,0-i \.a h< kiv :r> .K c:!0 

botfer; 1:5,000 (Iff) > id' 0 - 5 » 10" J > lO'H 5 ft! of each di d o t tpHeate wells 

and the resulting AP content in each well is 5,50 L74 ng f 0.55 ag, 0,1$ ag. 100 |xi of 
° > oi tk> us' a s . \ i i i , „k 37*0 for 

4h> A volume of 50 nl of 3M NaOH is added to ail wells. The plate is read on a plate 
tea kr at 10 > va usins - «c.Sg»vwid * a>rs ;Ctloo ; fa a oa , at k v m h I I with glycine 
bailor only. Additionally, the template is set up to indicate the concentration of AP- 
copm vra: hi , vh si m lard well 5 SO ag; L?4 ng; 0.55 n 0 IS - g] Results are lad cated 
i wiotm > ^.«viAI\oD<u v > ovh sample. 
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Exsmpie 41: AkinmrBlue Endothelial Cells Proliferation Assay 
* 1 3 lay K* used fc v k |iote mc ed ! i s * 

bFCF-indared *i he; t; w of^ksl k! to > $ ei si o v K s; E * 

1 1 > 1 f ^ <• x ' * uJar Uterine Myoou Ceils {UTM 

This assay incorporates a fmoronaemc growth indicator based en detection of metabolic 
activity, A standard Alaoiar Sloe Proliferation Assay is prepared in B0M--2MV with I O ng 
wtofe- ? ; o > * < | , j, ehun lots -p-j r v \i>',l vng) 

a variety of endothelial -nig whh slight changes m growth n , j <e J celt ^LuT »r r 
r hsi'o > < n j r , , i aa ?n 

are included as a known inhibitory controls. 

^ 1 1 1 ^ I 1 t S ! ! <} 

5 ! * eed at 3? deg might. Ahe the 

° " ! "~ ' ] ' : '^ r ■ ; L " " • ^ :h>; grow&medk Is removed an I s :piae -A vg. $ ; hSC ?0 
1\~M<M ru-vciK i m , , , , H c t 

' 1 i m SFb f 3 i * « % 

additional bFQF to a conception of 10 ng/*ai Oace the cells fea*$ Seated with, the 
pfete(s) Is/are placed back in the 37* C inmbate for three days. Mer tlsree 
days 10 ml of stock «famar blue (Biosouw* Cai# ©ALI100) & acl#d to each well and the 
glatofs) is/are placed back hi the 3rc incubator for fonr hoars. The pk;te(s) are then resad 
Crrn ev nh>n and s limn . ; s.vor rndng the CyUxFhitw fhwrcscace reader, Direct 
> ut is rec cd l.arei s s , <. 

^ >! K into «. to i \ x , -> ^ «. N ft ^ 

color m response to chemical reduction of growth medium resnltbg worn coll growth. As 
soils grow in culture, hmste metabolic activity results In a chemical reduction of the 
h:o ' Kiixig e v'irat asm jduc >rx rei sd to gnn ih < ses ih > licator to 

czsrgx ftoa , , i ro mIiuj >f s, < ^ form (t-e., 

awnwiated proI»Y«ratio-t v th r-.«L, ( 

produce a weaker -non. I m ! d»« total ;?ig;nd n proponlorsal to the total ntnnbsr of cells as 
wall as ih&h netaboiic $cthdt> i'he bsckgj md leys >f aotiyj ho i ^ } v> rbt 



• 31 



Avemi* > i > ^ File No. 2002/KD02 US 
starvation meditua alone This Is compared to the output observed .from the positive control 
samples (b hm > - hurions, 

RxumpU 42: Beisctwn &fInhtbUfon @fa Mixed Lymphocyte Mmetkm 
This assay am be used to detect and evaluates inhibition of a Mbced Lympboeyte 
v ^ ori * > > * i , . < < ^ i n i ,r H,« ~o 1 v o * 

' ! ' k " " ' ' x * k i i I r fr.MCiio 

-° ! 1 ' v - < < ' ! , 5 j < til 

dendritic ceils, 

AToomm fusion proteins of the invention found to mhibit the MLR may £ m $ 
t k i -a diseases associated vcih iy;:nohocy-!c arid rooooeyae activador; or proliferation-. 
These include, but airs not limited to, diseases such as asthma, arthritis, diabefej% 
'""'™ ' skin v ,) f psoriasis, «csk;3. systemic hams n * nndttpie 

colitis, astmosclox'osis, dr fas - s, m ft ■% 
\&itkm il i as ,- v ihoi > - 

i cm ) Blvh om do s , . { , » d:k c ntri « soa 

using Lymphocyte Separation Medium density LO770 g/ml t Organofc Tel&«ks 

Corpo.mtunn West Chester, PA), PBMOs fem! two donors are adjusted to 2 jt Uf cells/mi 
in RPMM640 (Life Technologies, Gmad Island, HY) supplemented with 10% FCS aod 2 
wM giutamine, PBMCs fiorn a third clonor Is adjusted to 2 x 10 s ceUs/mb Fifty microBws 
of PBMCs from each donor is added to wells of a 96-wctt mvmd bottom ruicrotifer plate. 
Chlcma? , ; >tu»-ueho 

» t n i ot t,v | « i , j n are added for f ad dTos--nm 1 - rhul! -r - 
Systems, Minneapolis, MR caudog mxmh-n 202-1L) is added ta a ansd concentration of i 
ugnn jti-CB4mAb R&D S> terns, cl.o» 9 i s j a j MAB 1) is added 

to a fetal concentration of 10 ^g/rnL Ceils are cultured for 7-8 days at 37*C in S% CCL S md 
1 & ! ' oils for the last lo brs re. Cells are harvested 



Avenris Burning Fib Na. 20G2/K002 US 

mi m$mim mmrpomtim detemuned m m a TopComt Data ! s expressed & 

the mean and standard deviation of triplicate determinations. 

Sample of il* fusion protein of interest am screened i» separate experiments and 
compared to the negative control treatment, anti-OH tnAfe, winch inhibits proliferation of 
lymphocytes and the r vriiva control txaimcrx P O (ehher n^raHnrrt m-erhd or 
siipsnia! e \ iictsoiono 

&o:mp/ t ? ->.r- ^i^ayv/tv-i*/^?^^ 

P < tein ai ih<; invention 

* ' , 102:196-202 • (I9SD) Wilson « . - 14*653-658 

(1993)}. Samples arc un m 10% f&ymyaiaSS&Q f% SBS g# contsdniog L% gelam 
ok i?n. so dtt i m 2 5% tsitoa al room templates b ho«» and in QAM dyeing pH 8.3 
at 3?*C 5 to 16 hours. After staining in atnido bisck areas: of proteolysis sp-car as clear areas 
<' * > < ^ ~< J n k ^ lv «~ ^ a <~ ' u o 

Protease scriyity is also detemiaed fey motsttDrfctg the d|«|e of n~afeeszoykt- 
argmuae ethyl ester (BABE) (Sigma B-4500. Reactions are set up m (25mMNaF0^1mM 
EDTA, and ImM BAEE), pH 7.5 > Samples are added and the change is adsorbance at 
260nm Is monitored on the Becknxm DU-6 spectrophotometer In fee th»e-d?!ys nmde. 
frypsin is ssed us a post i< . < mtro 

A klitk 1 s ® 5 fcase : »P«B (ho release of aetd-sotoble peptides fern casein or 
tanogtofcia measured as sdsofbaace at 280 am or Miotimetricstiy using fee Folia meffcod 

* » ^^ok! x r \ t it U s t 

Other assays Involve the sottSWkm of chmmogenio substrates (Ward, 4ppnW .Sefonop 
25 1.-3 17(1983)}, 



Exmnpiu <Ms Identifying Serine Protease Substrate Specific!® 

Kk 1 ' " o o » - > v { t , v VJ ( «. , , { s s 

* f «^ '< 3 o x kne mining s nr <e s jeci{ otT i the es< ofposkka 
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scsnafeig synthetic combinatorial libraries as described in OB 2 324 529 (Isserporated 
ferelo m us entirety). . . - .. 

Example 45; Ligand Blading A$${$>$ 

> O > ! v < < t s \ 

d o: . <■ ' ' ^ , o. 

O > " ! < J V ( « } ! % „ < 

albuuuu fusion ptotcia of the bvsntioa h radiolabeled :o higb specific sebviiy (50-3000 

SI t > J j 4 ! 1 V X i t t ><"\ s of 

lj (J 3 s f 1 < , t * n c j , x 

|; » i«r buffers, ions, ;:>R assd other modulators such as nuateotsdes axe optbnh-ed to 

| ' v h *th iro-nbntn,, f k ^ 

I. ■ v - I t> U ^ - ^ > , , )i 1 o > ' <. 

I = ioac UvU> niroi the radios n t ;ssurs4 its the presses of sn excess of ujdabskd 

* > " «. v. $1 « >t <- tj U a a 

?«sM«^l.nonsp8oIfitebIndlsjg. 

Mc&mpie 46; .Fmtctkntat Ass^y in Xmeptts Oocytes 
k. - v\ d\ V ! - * $ , t < , v i 

\*«<a piohn oftbe .bvg'ifion is %»« » <. m vitro with RHA polymerases in accordance 
v> <5taxK > 1 i v. o , * ' naUos 

* ' m< ! v * removed fcom adult female toads:, Stage V defbiiioylated 

o,<o ics ns-i ^'>:,v<v! -.no u N t 5 so- Ms v b'> or 'oocyte) injected m a SO til bote using 
, ),<rm^ x o> , > ! > v , > j e jse 1 k i o&sure tbe purmats 

' s Lad i ^ 5 t-x! polypeptide ag< 

c vst,c * u aiv: -v.a 1! vio»\ai 1( < u , , ( t.u 

x - < Lsgaads ana tias 

ligsrsds. 

J&xumpte 47s Mtewphyfam^Amp*. 
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Activation of a wide variety of secoa^f me«getsg« s systems resafts us e^radoa of 
) H asn S »JU o ; el i*-a formed is iar^av * -i^nit ol toe »,rr,< \I 

metabolic activity required to fuel the intracellular signaling process. The pB changes in the 
media sun-uundlug thg cell are very small but are delectable by the CYTOSBNSOR 
cicrophyatnoiete* (Moletdu Da < lA a! 1 C ilS) V » N < Oe >,>.OR k 
thus capable of detecting th« ability of ass albumin fusion protein of the invention to activate 
8 *»<=&*3 ist are ceeplsd as norg ttBmn f v si 

pathway. 



/Example AvO-acMA// ^ * f Screening 

i *v O > v < u ^ < , i < + ; j ^ n \ U i 

* -i to date, Accoiu j he in 

ia\ ^ . j\ iu^ertK>a i ^ i ■< K s . , x ^ 3 ^ <. xE } v ,\ n 
jniewphysiometer, oocyte ekctrophysiology, etc,, fractional screens) against tissue extracts 

to ;dcoiif\ namml I nd tbe Thcrajx » >rotem portion aad/ot aibianm protein 

portion of an albiunin fusion protein of th® feyamion. .Emmets that produce positive 

' J > i 1 x ^ - en autil an activating ligara soiate 
and kiarAifiofL 



^sc&mpi4 49: AT&~blnding &smy 

TIae following assay may be used' to assess ATP~hm bag n, < on proteins 
of the m verniers. 

\ T V I n * < a n eltnm-cr An^n ; ^ < * x r t \ i v» i kk. k. * 
m m i <• ' -Asusoei. n US F Ant » s*^ M.h i ,im 

mcotporated by reference A its entirely Briefly, ATPAindnsg to an albumin feslon protein 
* A ' n - uv , » , > . ' » e * , s a i o \TP in a eonapefstkan 

^iKti .!.^? si ate J with 

varybg co»c< trfttfons of ATP, or the noa~hy<!rolyjjabte ATP analog adenyl-S'- 
! "^' h< r 1 ^ b,>- t" nnnraes a; AC. A ra i, a of Saoiuc-ATP ^Siyraa t K Corp,, 
St Louis, MO.) pies S-uzido-ATP ( 35 P-ATP) (5 s«CiA«nol 1CN, Irvine CA.) Is added to a 



Avmite Bshring Fife No. 2802/IC&O2 U; 

final concentration of 1 00 uM sad 0,5 rsl aliquot* are placed is thss wells of a porcelain sp< 
piaie on sec. 'H>e piste Is irradiated using a short wave 254 mil U'V lamp at a distance of 2. 
cm iroro h. p'n. <- ? two o ^ ^< intervals vdtb a o&mktKe cooling Interval is 

etoc < UM ,s 1 ^ i ( . 5 <WC*j 

xxs ^ +s so ^ \ ■> v N> v _ *. 3 

' 1 >- ^ ' * i v. ■> x> I ' (, 

tl " ^ ! s i > the 

fusion protein. 

t \ 2 v ! >s Phttspha 

f> > < s > , * } , P vat) 

rVs^it ,i of a ko it v , i - using -x . w • t v , "p-ATP ' e < s » i c<f the 
v < «. i < , 1 ! khtv, s using < gamma v uim The t t i portem of the 

invearioa is cufoated wis he pre ein substrate "* * <x P arid £ kkia 
mcorpoyssied feto the substrate ts theo separated fern free *P-ATP by electrophoresis, ar*d 
fhs incorporated P s< <uo st<_j and com 

aoove tK s ^ s a <o arc indicative of phosphorylation activity . uu'i 

Example SJi .Detection sf PitospkorHotlm Activity (Aetfmfim) of tm Albumin 
FmimPmtcm of the Invention in the Presence nf$n$ype$me ligmd* 

Methods fcnovvxt in the art or described h&xmx may be used to determine die 
phoagrtuxyfsfksi activity of an albumin fusion protein of the invention, A prcfomsd mtsthad 
of detenrdrdrsg ekoai ryhtfion ; j is by the use of the tyrosine phosphorylation assaj 
s desc J.b i n\ S 5,81 il « ox; d herein a ere co) 



&**mpte 52: Identification OfSigno! Transduction Proteins Thai Interact With 
Am tdbtttmnfttsitm protein QfThe Present Immtkm 



proteins of the iraenrbn may serve as research fools for the 



kkntdkatior-, eharactoiaation and purification of signal uanr4tu:tlon pathway proteins or 
receptor pttatems, Briefly, s labeled fusion, protein of the LnvenPoa Is useful as a reagent for 
the ranii^aiwn of -molecules with which it interacts: la one embodiment of ailhdiy 
punacatian, a i ! > -5 , he Invention ovatee pled to a 

.chromatography column. Ceil-free extract derived from putative target calls, §* EC h as 
carcinoma tissues, is passed over the column, and a>otecu!es v. hh approurtr.se afltaity birxi 
to me albumin toon protein The protein cornpk-x jV recovered from the column, 
iU&Oi,^ I, <md ' v, . „ , s „ , j > r v \l 

amino ' sequence is then used to < h t u the captured . d t or > design Jo t <ne 
o'^.wn-k , ^ i\ i o i a r j \ t 

Example S3: 1L~6 JJteassqp 

A variety of assays are knows in the &« for tesLing the proliferative effects of an 
mmm fusion protein of the invention. For example, one such asssay is the !L~e' Bioassay 
m described by Marz «/. (Pmu « Acad Set, U$.A. t .' 9S$2$l-$6 (199%), which is 
temtr incorporated by reference). Alter 68 hss, at the number of viable ceils is 

% > ! - - - 4 - htrnvdt 0i^>»tau3(\rn"janaiocuJf«.t3^fo»d&Jrth«4 
has. at 37"-t.a B9 cells are fysed by SDS and optical density is measured at 570 am. Controls 
containing 11,-6 (positive) and no cytokine (negative) are Briefly, IL-6 depe»deat B9 murine 
ceils are washed three times in IL.-6 free medfcra and pkted at ft coaeeaaatJon of 5,QC)0 cells 
per -well in 50 pi, aad 50 pi of toon protein of the. invention is added, utilised. Enhanced 
pm&fmmn. m the test sampte<s) (obtaining an albumin fusion protein of the mventioa) 
relative to the negative control is Indicative of proliferative effects tm&st&i by the fission 
protein. 



Example 5de Sa m mr.t of Chicken Etttbty® Neurm Swvivat 
> f noametsc neuronal cell riabiilt dbu 

fission pro'un , i ! } s ^ \n^ t > - 

may he utilised <f>oe Nml Acad 3d.. LIS. A., #£11458-63 (1998), which is herein 
incorporated by reference). Briefly, motor and sympathetic nmtom are Isolated fmm 
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xv«3 sB a-j»g i! ^o ; ztiiO US 
♦ resuspesxded m LIS asdlum (with 10% FC5 >U se odium * 
progesterone, conalbnnbrn putrescitie, and issoian Life Technologies, Rockvilte, MIX) and 
Dulfeecco's modified Eagles medium fwida Kb-; PCS, giutatniae, pssiciitin., and 25 mM 
1 v-]\j. i > incubated u 

i; iavem > s 5 n< .s s * , s earon 

colorimettic assay of Mosmaan (Mosmas^ T., 7m«ww£ Afeikccfo, o5:.i?-63 (1983)). 
" <! * >n 1 <■ * 1 1 s - " " t ^ f ? 5 ~ h i* uidcoti . 

I v ! <} 1 J 

Mk&mpie Amiyf&r Phosphatase Acdvity 

t ■> i tt\n v osv v, .s I ' 

In order to assay for nerina/threonaa; phosphatase (FTFase) activity, assays can be 
Mt si \i v.h tu ujJj y know: Co tl skilled in She art Fo; example, the 
seyine/threomns phosphatase (PSFase) so&vhy • of -«n «&mmki imkm. raotem of the 
inmMotk may be m«red using a FSPase assay iksm New England lac, 
MyaMn: basic protein (MyBP), a substrate for PSPass, Is pfcospfaaryiatod on sedne assd 
threonine .residues with cAMP-dependeut Protein Kinase m the pseseace of pF]ATP, 

\ activity k then detemuned by measuring the release of 

iaorganic - 2f-!abcled MyBK 

EXttmpU 56- I'ntemctkm o/Serine/Threenme Phosphatases with other Proteins 
Fusion protein of tha Irrvention .having v~ . ^ s> plrosphatose activity ( e,g., 
deiemuaed In Example 55} ore eyeful ibr example, as research tools for the IdaatJficatiott, 
^ K u 1 - ; v > > w'ffio- proisins, u 

oh « / so « 'o— >v a > N > j , ^ ^ ,h , v | n ... , , < u s ^ tl ,„ . vs c 
s 5 < ^ < <. >v s v hs i i or f moteotdes with .which it mtm i In one 

! > Jit i ('N 1 } | J ; J 

e<nrd i n» j uognrb> co'rm v I ban | eugei cells 



Aveoils 3etin?*g F& 'No. 2OO2/K0Q2 US 
such as neural or liver cells, is passed over the column, and moleenles with appropriate 
afiSaity bind to the fusion, ptotem. The felon protein -complex Is recovered fern* the 
column, dissociated, and the recovered molecule subjected to K tors IssaJ protehs 

d, ; ! J , r t ^ > * , 

cDNA library. 



Exmnpk 57? Assqyfa$f#r&&imxfta$e Activity 

hepsuaoutse aettvin >ih J' u n ihsian rote f the bventioj 5s sa s described 
> \ o \ \ > <. ! > t d\ 1 

conditioned media, intact cells (1 x 10* cells per 35~mxv dish), cell culture supernatant, or 
purified fusion protein are incubated for 18 Jus at 37*C 5 pK 6.5-6.6, with "S-labcied ECM 
or soluble ECM derived peak I v s The Incubation u:ed:arn h i i < i and 

'i- * ! in ^ i rr R ) enri 

Fractions are ahrfed with PBS and tb«k mdtoscth'hy Is measured. Degradation haunts of 

I < , ~. 1 < 5i 

Cfc.penment 'o> , a \ i , 

i * mk.1x\ ^o'.as sibu-n i{ n p-ote.a of 

the invention h. cleaving heparan sulfate. 

Mxmnpk 58; JmmoMimiivn ofbUtmoieciOw 

This example provides a , > for j siabaisasbon * n ribunria lesion protein of 

1 10 US tiM !!'»nb»'v \ > > 

17: 1 105-1 1 OS (199.9), hereby itxxxp®^ by ^feence in Its entirety herein) vM& cm U 
adapted for toe study of fusion proteins of the invention In the various factional stssays 
deser tx u> e Briefly, < dxa;e-specdlc cIk ; » > * i s on s used to 

eoefrv a bio rr lag to au aibunho fusion protein ef the invention, thus allowing uniform 

1 t t , ) ^ s 0j t > r , , i M j j 

inve tion in washed s es Is ub fed tvrth 0 nM Nh0.O4 a 5 1 ! 5 ng/n (4raM) 



Pierced* ICa.SMkferf]] K a, f 0 5 exotegiag *» buffa after « ac | hou 
H ^ for 12 Jh a S £5 hn!1 " r s M n < j p - ^ ^ }T 

phasphate, pH7). Jurt befi» *J*m u into t c ,,r^ diluted 5 iu buffer 

f 5 ri t\ ^ka> a \ v 1 'u, -Kk^ 

t < ~ ? > S 1 If <, ;> H 

' ' v S 1 - * i i l ! ! < i I 1 O' if - ) 1, 

mention &&n be assayed according to methods known as she »: The following exemplary 
: - s »i . k j. ) >\idsad: 

I < <U , < •> c s v i r 5 

1 V pB 12MHsCI ? mMCaC 25p.MZa< »n< Q« 
Bdj-35) gad incubated at 3?<C for 1-5 days. T*»i« i.« oasd as positive con**?. Native 

boHed 6a SDS^FAOB sample fearer coxk&i&% 5H-^j»«ro#toetito3»l for 5-min, feet* 
loaded onto SDS~polyacryiamide gel A«er el«c&$fc^ <$* prntems «r« visualized 
fey silver stsadng. Proteolysis is wideM djs appearance of lower molecular might 
bards as soujpsrad to the negative control. 

' * ' " " ^ ' ' > > -Memasfs 

pepu.de .mvMtepmteixzse femibites (TIMF-l and TIMP-2), and cowmen*! mm 
mofccoie MMP -r rife-ito* ) maj also fee used to ctactorrse &e proteol; He acfrvity of m 
uiimnun fusioti protein ofthe «xveatior,. Three syo hea. MM? f.e.? biiors that maj b-t- used 
are: MMP kdsbiior I, |IC^ - L0 pM m msi MMF-l and MMI-WI; IC* - 30 ggsimt 
<n?9 , 0 'M. n<M «> i MM J (ttrom.1 s » p ^ud ^ fj v( 
agrdast f«], aad MMP-3 iabiMtor S R. - 1» sgai« S l MMP~3]j inhibitors 



available through Cuib'od •<•»}. catalog # 444250, 4442 IS, and 444225, respectively). 
Bri fly, dm i concern a ons < f the s i II molecule M&IT mfcibs s ate i sea wit $ a 
purified fusion protein of the iavermon (SOugh^i) to 22,9 pj of ?x HE PES buffer (50 aM 
i ILi S, iT ' J M VaCS. M ir2 1 Oa< J., :?5 cM 2 «< J Ox? <V ^ ; > > , 

at iii iwarure <2*VM'v.: - -1 i u l t < ~ 5 > 

sample buffer and boiled immediately for S minute*. /.Iter SDS-FAGE, ffce protein bands 



i ' i FTuorogeaic .Pepade Substrates Cleavage Jssav 

( s- f iioxk proteins ot bs * h demon 

tro i3 <• no " ! s i jo i - xr -uo; 

* * - ' r ' c f»Pon>|> c y^*l - u- o«I<m u - rcbuted < - * 2 \C U V Hi . x : C 
Test substrates include,, M4985, M-2225, M,2i05 s M-21IJ, sad M-2255, The first four are 
MMP substrates mid the test o» is a substrate of fcstao* xerosis fector-a (THF-a) 
oawmmg mzym (TACE). These su'bstrsstes are preferably prepared b. Ill dktefeyl 
so" bxfa) DMSO) ami water. The stock solutions are 50-500 ptMVMuorerat assays are 
$ee&mu& by usicg a Perkiu Blmer LS 50B luminescence specuts»r equipped with » 
mmtm ms^eataixm water bath. The escitatfoa Xts 328 am and the er^ssioa A, is 393 m», 
h s v - s « xx, , v , < -u'w/'V*} . t\ 

CaC% 0.05% Brjj-35 aiid 50 mM IIBPBS, pH 7.5} with 4 ul of sabstate solution (50 yM) 
as. 25 °C for 13 tn^.sa <, a - , - ^0 el a purified t on uo fee mveutioix 
iuto the assay ouvstt The fieal concenmrtJoa of substrate is I pM, MUM hydrolysis rates 
ere motored fbv 30-uain. 

Bxmvpia 6§i Preparation *>/ Endastatm Fm-km I'r&iem 

rJ v v " ' 1 * 4 o e, ^ « x\ , N h«U'«Il.'pS^ i 

x i s!! i ! wersc , ! ist s , ^ st SJ >5 arat YBX"? 

Roclret xmmuuoaiectrophorask detected fee rHA portiorj of the :fe.ston io the culture 
mi®™* > JithK j C ar< s A ^ * eo.etaioi t ^ i , ' 1 

u-joo « iteni ^ { J V ^ ^ is r - e " 3\ ^ ,\ > s o M si <s l \^ 



' p ' " hmid » nxi n ? F - ^ v u « I t , Wnsbst sk> > ^ - 
observe ? h thxs cult res paraurs vkite ir, rAA ?x i AG-coJosuda .^ ^matam 
produced a similat band which migrate slower. 

-o, , * v , u , _ . , )t , ^ j 0 (K ^ 

iragmesif of (he NO- 1 domam of coibgon XVfT. Keoombm^t endosla&a forms of W 
been produced in both £ acA and yeast mchta Fastens) (Hmtng *r. (15 Jan. 2001) 
<2roe«r ^ «IC2):4?S-gJ; D1«^al tf. < (I Jan 7999} CWr /Jea 59(1); 189-97; ,wi 

M 4t * > Btopfw ft* « /r, - 
Recombinant marine enrfostahn UM ■> f *k j t . £ . 0 m4 u . ^ 
i«v.-/V., ^, K , t 1997 Ceil n8:2 77). However f«» P - „k\>s^x dialed KMl 
ri««n.. *-nK,HItw» of ptffw, with end Sfege ml d« (DU «,£ May 1999} 
showed ao andprehibnaive activity (MT./VEC) (Stsmdkar ,</ 199? FtfSS' Letters 420, 

::u.-:hough fee recombinant human esdostath <Jid biocfe jaitoger^is (incorooradon of J H- 

6 M 2001 ,/ c Zv.v. .. /6(27):25 190-6). 

Bsdostaim Is a candidate for rHA fxuatea aiaae it has a poor half life (45 aamutss) and 
« h ^ t k '« ^ * m v.. , J*,,m 4 x t „ > u.,f t , iUsitfUi 

etufostetxn to rHA (at the CT of rHA), could be a 



0iU " l!u :k *° ^ N * rCH Pins cOKA I fay w bong *t fi©» Ckmetotih Hi? 
DNA was exit tcted hoia the ] anbda (a - lysaie b*> nhmol chloroform 
, i t i* uioj t die sample was not digested « RNasa. A : 

lite tbo DNA fern iOOng to 10 pg (la 10 fold i 





H 3 »S. aadJHOOS. The DNA 



M-'entfe Bearing Pite Nt>, 2002-K<J02 US 



^CGGATCC \OCCACCGCGA ( CGCGX CA , 



r.A A.A IVvTi ACTJ ■:;;;< V 0 * GaAGCR PICT* ^< CA< r 



1 s M N n.'<-> i ^ in \r \ 

u. >}xM ;Huo.% o.luM MOM, 21 J FastStarc 2%. 0NA polymerase, lul of DNA (lOpg, 
*>p* ng, u lOOng) added to 49jd of twctfoa mac T&e total reaction volume 
Was 50 ^ L Thermal Cyetef 9600 was programed as follows : denature at 

95 * C for 4 mlos [HOLD], then [CYLCB] denature at 95»C for 30s, axmeai ffe* 30s at 45«C, 
extend at 72°C tor 60s for 40 cycles* M6wd by a [HOLD] 72«C for 600 * and tltta 
CROO.3} 4»C The expected sfee of the endostaifc baud was 5?2fc& When the products of 
the POK , , ^ , x, M v^ct<- analysed by gel efactmpho™ no btmtis of cwotce ^ ,v re 
observed. The PCR was repeated, agam no bands ®f«*p*cft9<| «i» W <^ The 
cDN A preparation was digested with to rsmqw aay IMA p^smi ni the sample. 

' U,lJ " ' ' * 1 ' 1 1 in ' *^«>toto J The 3PCR anaplificatowt was repeated under 
( mth „ no < The products of the PGR amplification were analysed by gel 
aitwtrophoresis apromment band of feo expected size <0,572kbp.) was observed in the PGR 
Motion ,v:t . o- t | Jut- 1 VCA (aau rot shown). T« pastel a coorof PGR ampJiifcadoa 
w performed with no template DNA. No DNA bands mk observed (data not shown). 
1 v ^KM s t . vnt ^ u^rux: < cm , c ? < n ^ , V ^aro^ <> m - < ^ Cha- 
IB' Kit. 
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Avessis Beixtmg Fll« No. OS 
The oJw^ : w„ vra ,.^d to comptafoo wife JW.^ }&tdw wd b>ated ^ 

3 ^dependent plasmas pDB2444, pDB244S, pDB2446. 
-Vx < - - <^ , - * ^ , x < 

LaSergCnC PHtner ^ fe '"^ ^ cl;u;,r:, CV prune u t>i denied 

' rk 1 * 5 ^ u s x > < « < k. i x i telj 400 

^ T ° <XKVr f ' ^ M33 s « d ^ * • oics ,,vu,,u vfcuflpwb- the vector 
sequence. 

MM 

5 ! - TGTAAAACGACOQCCAOT-3 * 

5 1 -CAGCCGt X3CCCA1XXJTCAA-3' 
JHO10 

^KjCCGTCAAAGGAGAAGATG-S 1 

Bm 

5~A.ACA<3C'3?ATOACCATO-3 S 

The DNA «{«mee was assembled, and * contiguous ^« was competed and 

N<< ^ ° ! '-'-'\M^0iuniN^'U\ * , Hit: i' wo DNA 
COdJJJg wsre A!l ttee plasra&fe wor« Meafegl they ware stocked as 

tlB « ^p^em^mmds, hough to equ < < 
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--FLAG, am? a FLAG version. The 
for io;., ukra^usfcive detection of 
? antibody oofotan (MacDoimld st. *L 200.1). 



mdosimm eDNA, Syndetic o%xaudteotZ<tes 

Amerafawn Pharmacia Biotech. OUgon^iide pair .HFf012/JH0l3 vnu design* 
frwB ihe Evi " Vj '' site tHA, to UHJte/site withia the .v region ofendbi* 

U im Wm^mdontoH^yc I to alb* the iinte to 1 



s. rHA and fee 



.mo i2 

3'rHA 



~TTACjQC'1X4C.ACAGCCACCGCGACT^ 



PDS2442. 



asdeeljeim'enthe.rHA- 

i i VG And j <hv i n P \* v. v tr , iifS 



1 M <: i 

GAG TAG AAA <3AC CAT GAC QQT GAT TAT AAA GAT 
ASP TYR LYS ASP HIS ASP GLY ASP TYR LYS ASP 



CAT GAT | ATC GAT TAC AAG GAT GAC GAT GAC AAG 
HS ASP j ICE ASF TYR IAS ASP AST ASP ASP LYS 

' ' 1 " ! ? V WJK mi ^> eartfrct to e : uxG* tHA -FLAG i »'. I o>,f , 

Oligonucleotide pair JHOJ40HGIS w constructed to rus fen &» JfcaSf *fos 
within 3X FLAG (Reman « al, 2000 SIOMMLDRICH Ufc Science, Vol. J to tfae 

cloned into pDB24l8L 

5 ATC'GATf ,> v AG- A. < < \ -ACAAGCACAGCC-U \ A-A, I < r A^VGgT 



ok < ro *c a< a * 



•■AG TSA1S 



-3ikA 



maU/JROU were iigated bto th« 6.17? kb Eao&V, Accl Sagam* of pDB?4f.S u 
construct pDB2443. 

sequencing the DNA using HSA17 md DB1S3 



- a! \cctg v \ v,a> caacc; \c 



DNA S: 



The ptecursor to u» r H V esp ession pk < 

A syjittosc oligonucleotide jho ! 1 was purchased from Amexshtam PJbamsa 
oI^mMwtide w design to insert a &e tmmmtot region m &e mA0Mi 



S'-TC'OAGAAGC'i'l'C-S' 

The iiate was ligated Into HtodBJ linearised (Civ treated) 
pDB-24 wkbn « W i K > vaster 



l the 0S65kb mAOm t 



Av-ssfis Bshnvig Fit* Ns>. 20S2./KS02 Us 
Has QM$bp mADHl terminator ft&gmcm was cloned jute (OP heated) pDB2446 
linearised with i&M to create plasmfds pBB2450 mid pDB2451 pDB2450 was ia fee 
correct orientation. 

> j « ( K > •> ! - r \> I , ~ e cV .4 J - U T 0 , t > *> i , Q 

v 4 1 ' * i ^'n » i - r u • J i * i. / ? tjOj i ^ \ >j> 

i H m n « *• i Cl , t 

.BamBZ ,V*4r Tbs n \ % < ' v ^ , from pDB2450 (0.47 ik4; n lifted hue 
N ' ' ^ > k 1 v " < 'w ' . 

from pDB2443 to cheats p0B2457 

The piasraids p]QB24S6 (rHA-E«doMa?in) and pDB2457 (MA-FLAG-Endo^tm) wsm 
<i^ ! treat* >8 \C35 dige;;i , < u 

fiaxrnld pD82452 contained the rHA-Endostatin fusion expression cassette k same 
onem- asou c selectable marker. 

MmnM pDB2453 contained an rHA-FLAG-Endostatln fusion expression cassette in the 
S8me oria,is&5fl « s /,i?r/4 sellable mate. PiasmM pDB24S4 contained an rHA~ 
FlAG-l\nd« i i or zxptissmm cassette in opposite one»ta«on *s ths -LSI ] 
selectable marks r, 

EmmMsm.M : <Vo/v >« woy> 9>>- : «> 

The riLS-endostaian fusion and -I ! * i j :n fusion pSAC35«based 

- s W i 4) v.cre introduced into I>B1 and YBX7 Rockei 

irnmunoelectmphoresis detected fee rHA portion of the fcioa's in the culture supernatant of 

lower !:haxs feat ftoia YBX?. 

Culture supensaiaxms (10 L) confining either rHA, the rHA-endostaun fusion [p.DB24S2j or 
tlse rlM~3xFi,AG-endosistm fenon [pB.82453]., fpDB2454] fxom YBX? wea strained 
- 308 ■• 



supe 



3 it r I v 

SDS-PAG& A band of approximate sfee was > UKv for rHA, A pmmwat ted, 
5 * a <os v ^ * * £ i twostatiu i isk t s> observed in she ^ 

migrated s3 ' low« 

U nilS h: clear th.-r; e\c :eAvrA-r. \w ,.-,>- jvacne, d <-i -e^At.-> S> >r } Anl -3 

O^jriKx n lA n^oin- frsvrfrtvr Srt ,t « 5 M<i , or rJ 

variation of ft, present Invention are possible in light of the above teachings and, tWo^ 

are within, the scope of the appended claims. 

The entire disclosure of each <fe>eument c«ed (in xdinz oat te. paten wMcatioas 

natsm publications, journal articles, abstracts, labora&ay manuals, books, or other 
disclosures) as well as iafosmation available trroongfa Mte specific to databases such 
as GoaBank, OeoeSoq, or the CAS Ksgistry, rcfetied to In this application are herein 

m OQXsratecl ; c fi roace hi thair entirety The sped Aa ion * J sequence listing oi each of 
toe following U.S. applications are herein imaajxaated by reference ir their entu;o, 
Ap ilk uio.n KAs 60/229,358 fifed oa ipfil 12,21 00; 50/199,384 fifed on Ap ! 25,2000**1 
6t)/25lV>35 Mod Oil December 21, 2000. 
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A visits B&Mag Fife Wa. 2m?M8m V 

WhatisvMmedt 

L An aftumm felon protein comprising a 'Itopeutie p^temX a&amin 
comprising the amino acid sequence cf S.HQ ID NO: 3 8. 

2. An Jc\m iuc-iosx profcia cornprkmg a. u sl -„ ^ x «»d a 

ftagrasm or a variant of the amino acid sequence of SEQ ID NO: 1 8, wherein said fragment 



4. Th« slfenmin fusion protein of claim % wnmap the frngmm or variant 
comprises the amfoo acid sequence of amino acid,: I -387 of SEQ ID NO: 1 8. 

5. The albumin fesioa protein of any one of cMms 1-4 fetfes* comprising one 
or more additional Tbarapeunc protein^ moietbs or one or mm* additional albumin 
moieties, 

C m albumin s ?mc srvariaa 

pr^u , \ . f t r< c cnn is t&emoucidsequ^ceof^rCiDNO *n wh^cm 
said fragment or variant has a biological activity of fee 'TOewutfe psoteanX. 

! «i fa pmteia< felai b( v> erein said msion p otemftirfher 
«ar s s oi\*rk n> s 

8< The albmiia ' : > f aay one of claims I -4 or 4 wtoln said 

Th&r&pvmxc protc * ori gn tor-. ajM eaeof, comprises a ro in selected from the 
group consisting of: 



-310 ~ 



A >-««tfs; Bsh^msi^mzffizsm us 

(a) IttfferieuMn 1.0; 

(b) hneriouidn H; 

(p) rieinch ! sc ptot in to o 

(s) lingiostatm; 

(f) ellkay neurotrophic factor; 

(h) throrobopoieiin; 

CD human neturcpM elaatase inhibitors (TPI/RNBs:). 

' A * u herein the 

Therapeutic proteimX, or fragmem or variant fawf. Is fUsed to the KMwrotara ofalbomaj, 

US) M. <' j , , j , 

1 0. i'bo albumin fiskm protein of any one of claims: 1 ~S S wherein the 
ftapeottc pio*z,t X or Iii|ukiu or variant thereof is &sed to fee C»Usrasmus of ,4>a \ 
or the C-terauxrus of the fragment or variant of albumin. 

1 1 . The albumin fusion protein of any one of claims wherein the 
Tlx-mpwt x ? oj it gm« it os v® aril thereof; k fx sed to the K tem&ms m& C- 
terminus of a&armn, or the N-termiaus md the C~termmus of the fragment or variant of 
alfctmm 

1 2. The albumin fusion protem of assy one of claims wh ich comprises a fet 
Therapeutic protdn:X\ or Went or variant thereof and a second Therapeutic protekuX, 

1 ! >! °" ♦ ^ s , H in Tbu nvotn pn mm ^ ha >>m^ 

variant thereof is different fern said second Ttenpeutfc protein :X S or fragment or variant 
thereof 



Av<.'}!tis 8ei s : r-« Fik No. I 
i: Thst dl>«nn J iioj* i n>\» of *>y one of claims 1- 1 . , wheteir. ihs- 
Ttapeytic protein:*; or fragment or variant thereof is separated fhms fee aiburain or fee 
ra t it or vftrifu ed dhurabs <> s nk«s 

* " ia ^ 1 ! > "" <! - tvoseofc! vi;ers >tK«Mb«rnio 

fusion protein comprise fee following jfbtmtrfs: 

vneraaRI t$ luerap* o:-ria:> g , ir j > t i 



The albumin fusion protein of my am of claims l~hi y wkerdn. the shell-life 
™ faatori protein is greater tl m m snelMfe of the Thztzpwtio pmmiw.X in. an 



-o. .jk uoums l ioa protein of any one of claims 1-14, wherein the in v'xtvo 
a o! >gtca] activity of t? e Fhei y e she protein ;\\ or fhsgmmt or variant thereof fese&to 
albumin, or fragment or variant thereof, is ps» than tte in vitro MoJoglcal activity of the 
Therapeutic pr--<h»n:X, ot ^gmera or varum: theteoC In an asfesed state 

i Z The albumin fusion protein of any osse of claims 1 -J 4. wherein the m vivo 
' s 5 * s " ^ 1 <■ - . \ or Stagnant or % m ere<. fused to 

or or vaxia ^ thereof is greater fen the ia vivo biological activity of ike 

Tnerapeatic protsmcX , or Pigment or variaat thereof its art xm&iss&Mm. 

1 8- An a!b»raln &s£on. protein comprising a peptide inserted into an albumin 
« ipris ih< u»Jaoaoi<lseqneaoeofSEQlDNO Sorfiagmentc variant ereof 



''IbWUKS V. 



i protein , i ; 5 , a peptide inserted inro t , > i 



ack sncesek x * f „ up > si i , 





Avsads Heh 


(a) 


amiaoadds 54 to 61 of S HQ ID NO: IS; 


<b) 


amino acids 7<S to 89 of SBQ ID NGflS; 


<c) 


amino acids 92 to 1 00 of SBQ ID NO; IS; 


<<*) 


amino acids 170 to 176 of SBQ ID NO: IS; 


<«) 


amino adds 247 to 252 of SBQ ID NOdS; 


CD 


amino acids? 266 to 277 of SBQ ID NOu 8; 


<g) 


3 o adds 28 288 o JJt N > ID NO 


(fa) 


amino adds 362 to 36S of SBQ ID NOd 8; 


CO 


amino adds 439 to 447 of SBQ ID NO: 18; 


0) 


amino adds 462 to 475 of SBQ ID NO: IS; 


m 


amino adds 4 /8 to 486 of SEQ ID NO:J 8; and 


CD 


amino acids 560 to 566 of SBQ ID NO:XS, 



IS or IV 



^ > L • Oi -«d 

uprises a portion of albumin m 
compared to the shelf-life of the peptide k an tanked slate. 



21. The 
> »fc ! com ;es portion oi 
of the peptide fused to aibumfe 



< i - ! 

to pmtog the m vfets -fsah 
4 to the in vitro bioiogkai activity of the peptide 




ms IS or 19* 

id ^lo^^ te yiwMoiogicd aetivily 
the m vivo biological activity of the peptide m 



f Si il> N »r £ 



24. The- 



Aveaiis Sshffcg FSie No. 2MKUKO02 US 
proteio of soy or,e of claims 1-23 and 36-40, which is 



The albumin fusion, protein of any one of claims 1-25 and 36-40, which is 



n t v 'bomia fusion, protein of arty one of claims it and 36-40, which Is 
expressed by a mammalian, self 



29. The albumin fusion protefo of gay ose of dzSms 1-23 to4 36-40, wh«th© 



.30. The album; a fission protein of soy one of dates I -23 and 36.40. whereas 



a fmkm protein of any one of claims I - 



VN,i ^ s VJ< 5 psotem feey one of claims: 1-30 and 36-40. 
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34. A raethod of treating a patient wij 
Thempemik proteimX, comprising the step , , , , c « eiiectfyo a 
! ttti t fusion pro tmy « ? > ^ t 



• - s iv^i- :« < Therapeutic prateauX. or n^tmen* or w'. ( «: thereof fo album!* or , 

protem:X, or fragment or variant thereof, compared to the shelf-life of the Therapeutic 
r - J - - '< or* — U - n ;K-e >f o un ho, <d 

Oteinofa iU f v m s U , h2} , , n { , t 

fusion orcnoi'rx c 



RI^R3~.R2; fc3-Ri~R2; R2-EKR3 or R2-.R3.R;?, 

wherein Rl Is a first Therapeutic ptotrircX, or fragme-at or variant thereof, R2 is 
&lhmtiin s V ^ t acid science afSFQ ID NO: 18 or fragment or variant of 

albumin asid. .R3 is a second Therapeutic proteinic 

37, Ih^ mmin feior* protein of dafe a^^^^the -albumin fusion protein 



elu of claim 36,i 

39. The zlbumm fesion protein of sMm 36, * 
fether comprises one or more additional 3U mafeffe* 



40. The albumin fusion proiehi of claim 36, wherein the & 
further comprises one or more additional R2 moieties, 

* { Th < *o»infosloi pro in of claim 
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42. A. 



I a polynucleotide seqa. 



ion protein of my one of eteuns 1-30 aad 36-40 and 44. 



44. Uxostcslle s g s Ci I 

45. Fhe all umia fhsk>* p Otein oi clah , g ; herein said &lbumh icfr v ha;? 5 » 
afc lily o prolong the pi israa half life o Ve rhempeimc prates 3 X so* gated to the 



i < <~ Fife V 200X&002 

ABSTRACT 

T.h<? prcsv-: :; in vomica sacomipasissss ^fetjftvjbj fu&mn proteins. Nucleic acH moieeti' 
encoding i0 & tin xa^ ? > , hU , 0 ^ Ko ? ^ s ^ f 

I' 1 at "s an vectors t rs* s s s } { ? , s 

- « those 5 ! ntK^ic <:chV vecn^s. v *r , : < V d*,- jV t » — < t w r 



t "- x ^ ~ ^-i- 0 acids of Kcurs ;-;.u«sr. ssrs AXbusnin 
H&t r,e« Lew 01.vs Al» Phe £,eu Phs ?,su teu Ala Gav- ?h£ Ala Ais Lvs 
lie S«r top Ala His Lya Ssr 



a :. i ••• 2i 



frss^anc.s wish nosr-co^siva « r .ds.. 



<21D> 11 
<2X3? Arci-ff 



3 



<220> 




<>.i.3> artificial \ 
« 



<2X-<i> 13 



.av-fi;;h« ; ,.ie QXi»OtiUCrl«OCid« used f.O loin. T8#A 
cfc*S8reseas acfftyesstisss afcec S gcggt fcaccaac 



<2*2> SNA 

<2I3> Axxxficj.al Se^ifaace 
<Z20> 

-iceman as vis.ii v- e«as, 

<4D0> 14 

aa«g*^? wsatccw csccgoegga tecaccgcca ce.r.asgcc 

<31S}> IS 
<212> £>R>. 

<2XS> Artificial Sssq^esice 
irasmafcs wieh ae»n-c©ke*iv* srids. 



<2i.i> 63 

sec gj 



■a;u> ;r?82 



<400> .1? 

S«S get cat egg etc aaa av. ge« 3 aa 45 

aaa Ala .His lays Ssr a ' - ; Val Ala Hi.a Ara ah-a Lys Asp La-; Gly Giw 

1 s xo is 

aa« gec tfcg Qttg teg as; gc« ttt gee csg t&a ctifc sag 55 



rsr> r yss 

»V S3 SO 

tea etc oat sec ~x~ cat ega aao aaa tta ;-qa aca 55- gca aca: et:t 240 
ser , ^ ~ Thr » ,m. . Giy asp Lys ays ™ v , Ala Tar iaia 

*»= 70 7 5 80 

v ' , ' - >< % -j , - , , , _ 2Ss 

v - S^: Tar n Gly Glu 'a > - s C ya Cya - , G.; a - Fro 

$S §0 

aa a .rf* aac eaa tgc te.g caa aac a&® gat c?ac aac aca aac etc 335 

S3.,.« Arg -Ais» Oi« Cys tea C«aa Hi* aya Asp' Ase Ase Pre Asa. aa.; 

1:50 105 110 



sscpa cca gag get sac gtg afcg tcjc act; act ttr. c«& 
Asrs *»ro iSlu val Asp Vml Cyss Tar Ala .?h& ic> s 

cat: ate gec aga 

Tyr spla lis A ia Arc; 




i His Oly Asp r,^u ' Cy's A.l a Aaa Aa-c 

350 255 

tat &za tgt gas ass cag §asr. acg ate tec 
Tyr Ila Cys <SU( Asa Pic As© Ser Ila- Sar- 
ahs 8?.p 

tea: gasi asa cci etc tag paa aaa tec cac 

Cys Ays i?ro I,eu Leu pia Lys Ser His 

2S0 28S 



: get gaa , aag- gs; _ cgc aaa aac tat act 
: Val Gia Ssr Ay* Asc va! C/s i.ys Aaa, Tyr Ala 

Ptc cacr aga ats art ttc tat caa tat pea aqa 

Aag 

330 355 

fcet g era- caa at ctt „s a j 

AAar Va! Va.l tea Aaa T..aa Arg Aaa Ala Pvs Tar 
345 3-5C 



Cat 3 a* ace -&ct cs« gag isrc tos <?~ 

Tyr «V Thr Thr Leu Qi« L ys Cys Cys Ala * 



Lies Assp Fyj 
3®S 



t.ijc ixssc gcc aaa <yfcg 
Cys Tyr Al.s Lys y-i r V 



: saa ctt aaa cxt c»t gsa ««« ecu 

J GiV; ?h« Lys ?ro t&'i \r.;xl Qvx QXis Pry 

■ tSt gag- etc CSC. qaiJ cas cce BS* gag 



sat yet g^s ac« etc- sec y.s cat oc 
Asus Alas Glu TSsx S'ha tl-.x mx* Kiss Al 
SOS 310 



„ i.t^ ass y. c sric 
Cy-ss t\ A.-a , .y.l;y v , - v .f,.^; 

S.?P 3 73 



s;;tta,3®ayf ty.-cccsg- I? 32 



sag 

Host)© Sapiens 

A *t A " "* St '~ 01a Va ~ l A Ay Asp OXy Olu 

* xs 

aXtt A:s Va ' r - ,j; - ; xx # «« Gin Tv-jr L< f u r.iv 

20 2S 30 

TU Cy s ?ro £>he GU) Asp K.U Vai Ay, y.., G , : , Val rh „ c;u> 

3S 40 4s 

: : ; s 

s *f L '"-' His5 Thr Ah* GX '<. As » ;c -V-s Cys Thr VVU Ai» Thr I,.-..; 

" '° 7.S «o 

Arg 5.lu Thz Tyr QUy SX« *£<sfc AX« C'v« rvs *h r'= t>* 

S3 go ~" ' ~* "* " ° 't-i 

Glu Arc; G.lu Cys Leu oi«. su a r , V!r , . ;> , <e , ........ , .. . . 

ios " ' * no • **** 

- - t - Arsr Pro .<?lu V*.l Asp Val Cys Thr A3 a ?tv Fin 

MS XSO 1SS 

*** SXU G1U Th * V ** TV* **r G.U; X,« Ala Ax e 

115 140 



§ HiiS 5!r ° * h * J>t «« x«* t-u *fe» Ala Ars 

IS 5 igO 
Tyr ly* Al« .Ala pfa* Thr Glw Cys Cys Gin AX© AX* Assvj Lys AX* AX a 

i«S X70 175 

Cys, a«., sro Ly, x,-^ &sp qiu t«u Arg Ayy cl« ffiy a,© Ser 

•• 8G iss 13,0 

7 , 1 •« i*. c rs Ai* s *r a* E*ys to Gl* 3 i 

^..^3 3 CSS 

^Atj Fne .Lys A.\o Trp Ala Vsl AX a A.cg Lsu Sar Gin »rg -?ro 



A, . VaX :U:r ;; A": Ae : .) Vsl "hr A.sp L-a Thr Lvs 

330 235 2 . i0 

V«l His T-hs- GXu Cyj Cys His Gly Asp T,-u Glu Cys AXa & S5 > Aso 

• :V - S 3.SQ 2« * 

Arg ,A,x Asp L, r u ,A., Ay S Tyr AT) Cy S ^iu A S n A- Ay) J 
2<, ° 2S3 270 

&r Lys V^: ^ s "y« 'A:-, r, ys Arc ,.). ci,) a : ,, 5er y;.. 



c -'* ; - zl ~ «iu V«l GXu A.sr. Asp Glu Met: *rr; Ala As>p Leu Prs S«r 

25<? 3SS $Q$ 

Ai * Aia Ars ?' j Val Cla S?<r Lys Asr? v*X Cya r..ys A»» Tyr Ms 

»S 3X0 3X3 320 

C-Xa Ms x-ys Asp vsl yhs t«u sly Mac ?hs Xau tyr dlvt Tvr ?vU sra 

325 ' X33 ~ 

Argr His Java As- Tyr s*r v&l v&i La-i Lea Leu «.rg X*u Ala tvg iXir- 



Cy s Ty>- Ai-s Lys V.X; Xhs Asp Give r !ys; ,: rG C - Ju 

375 380 

G.te. Xs« v..-w rj« Xvs :xi« ftyn cys S.Ui .r.,~; yh* o5.« Gin Leu ;Alv CI s 

33S 400 



Al», <Slai asp -tyr Xmvl S«r V«l y«3. asa Ola. cvs VaX x.&u Kis 

4SS 470 * " ' *75 ~" V '** ***** ^ 4SG 

4.85 

Tyr •/,.» X ?r« 5Xys «X>i 3?h« Aaa Xix GIu Thr S?h* Tar S<h« Bis AXs. 

30<> SOS SiD 

-;ry rar- GXa r.y S ylu Ar« Gla Us : y>. a,ys GXn Tar Ala 

S3S ^ '~ ~" S3 5 " ' ' ^° 540 ^ ^""' < ^ 

tys Ala VaX 

.343 

1 " " y iys to feu vs.! 

AU A i , • S«r CX« Ala Ala \ >:>iy Xssu 
580 S8S 



5 



1 S&<y.u>ftc® 



as:?; 



■- -' v. r>; ixs ss r ~ 



hoi and CX*S 



12.=- B&ft. 



- ^^r^at^ ovs00.-9c.yc -^-'^wa-t, vf &ccc**fcc<c SO 



<7i0> 25 

<2;,^>- artificial S.iqu-;:-° 



which the albumin «oi«ty is K~cer*±nal 



<2 2Q> 

•<;:< i.' wioc V7 
«222* (IS) 

<223> n ecjuala . -., , v . or 0 

iir- ^ ecrvuxls s. . r: , <j , cr c 

<2;>I> ;ni.sc. .fest^re 
<2:22> (20) 

<223> r< oe^sl/s <s , sr. . g , or o 



aqjuwls a,c-s. or * 



<222> (225 

-<-223> tj equals a, or < 



<22i> tai.:sc„feaiuss 

<;22> {23} 

«220» 

<222> iaisc„ = My^8 

<222> (24} 

<223> n ecuais.a.v.g, or c 



<22i> v- : mpxal* a. e.g.- or c 

<>22> (2?) 
•<22<>*- 

<222> n. a,t,ct, or a 

<220>- 

<222;- (305 

<323 n sepias s,s f S. or c 
<22ii> 

<222> (31; 

<22V.>- r. *qu«is <s.,z,», or c; 

<zm> 

-<221> pis^..feat«rs 

**\ v , - 

„„. V ' o ■ „ f r»'t i s - 

<2II> 51 

-;21 3 > Art ; " ic.ial S«<3u«»c® 



<22 0> 

<22 1 •■- p;.- isi«r ...b :.r.-5 



<223> ravsrs* pri^s- u««*ul 
fusion pA-ocsi.;- its whi.ch ess 

<221> «usc„£©»S:ur« 

<222> 07} 

«222>. (3$; 

<223> n «>qvi«Xs «.s:,cr. or :•• 



to « operation, ofi alfcvaa&a 




<220» 
<222> (4.1) 




<22 1> jsisc_f««t:ur» 
<22S> (4S; 

<-ZZ3> ri fsqu*X« ■ c. g.. or c 




--22:5> «. ecsua-is «. t.g„ -:.>r r; 
(47) 

<22 3> a s«;«>3 a.i.,g.. or c 
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<22U> 

<22Z<> rs <aqu«ls &,t,.#, or o 
*220* 

<S2.1.> sc.. r :;-.u:'<;: 

«222* (-30J 

-•:2 3.?..v r: •aor^ls; a , r. , # , or c 




sc«cgcscct aascKccgg «cssrc<?cs?cc fct&CS&anaa a.TO*oo««a o. 



<230> 

in guss m 

Protein 

<22X> isisc Pe^f-ut:^ 
<222> UB) 




223s» n <s-sjs.ua© or « 




222> 5241 

<22 3>- n e«!»ais or c 

<22S» 

^- > " 

•s223> n. ecj-ua2.a a , fc , 3 , or c 

<220» 
•<222> 

<223» « aq^is a.. r., g, or c 

-^2 2X> £ v : •: o 

«2 2 2> ;2'7j 

*223* « eqv ;s is a,s,«r, or c 



2 2 C» 

>2 2> U : :-■'.> 



«2.2 0> 

<: 2 2 1 - 2 a. ou ra 

<2 22> HS; 

<233-> r. finals i .. ::. . g . osr < 

<22C<> 

- 2 2 a, ; r ^ ' 

<222> my 

<SZ3> tx s««Aii5 a, r.,g, or ; 



<2 22- susc„;:aa::;::v 



<210> 38 
<2il> 52 
<Z12> 

<2X3> S.rt,i;.ic.U.l 2 -quarts: 
<22 0> 

<:22 i> prists r •> s 
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fusior. px-ocsin in which cno s.lbujti-in -oa is c-^xminsl »f 




<22i> x».i s c..f.aa c-.n.r** 
<223> UCi 

<223> n sac^Xs a.c,cs, or c 

■*2 ;>3> r, . V , c . or ■ 

■ ; ■ fflisc...i'wv.ar? 

^ X <v ^ 

<23i3> 
<&23> (4.?) 

«3f23> p. js^u&is or c 

«220> 

-<22 2> <44 3 

<223> n sscji„iis,Jss; a, « , ftr c 

<220> 

•=22X> US! 

<22 3s- » ®q;<.^.Isr or c 

<2«.> 



<22I;> o - 

<223> n ecjirjais A,t'..r?< ox' r, 
<230> 

<2 2 ;.. ;> fI >i $ c„ 3? M ■? ;:.a-<v 
?2 2 2> ;<iS) 

<2S3> squals a,!;.,g, or o 

•ca.20> 

«22X> raisc_resteurss 

is 



---22 3* r, equals s,t;,g, or c 

' 3 / i. •- JKiscJi-it;;:-,; 

--22 2 > (Si) 

n «q«a.is a,t.g, «r « 

<3:3a> 
•;40s3^ 23 

" x " c, S *C(m wcctfia tts-c com* ntmaraoniKin M 

<>1X>- .34 

-3X3 > 2,c c i. f i - X ,- : ; S »ac ft> 



p*pzi&* vt na Sural Kuaan s»rv«ri «lburrs±n parofc©i.n 

Mst Tfcp Vkl Sex i?he XI* Ser xm *fe» £®y Pfe, s*r s« e a.U 

S 10 J g 

'Tyr i: '//.v A.rg S*r Lea Asss Lys &sf« 

20 ' 

<210> 30 
<3Xl5- 114 
<U2> » 

•* 2i3> Artificial S«<sv.ia«c» 

«22X> pr.i^.v.r. bin i 
7\ ~ - - '°* ^^ion c: > 

i. > r« i 
<222v £3; . . « 10! 



<22Z> i 17) , , 17.1} 



<222> (2S;T. ;s?r " 

<223> cds natural si-jnal ssqum-scs of hxiirxaK «*rum slfeumia 
<22«> 

< 2 2 1 > xai s aaturs 
<222> 5-SX) 
- ~ 2 " - , . 



-<222> ;?8! , . j 

<223> cds Sirs" six *sino acids civ hvwsan saws albumin 
<400> 30 

scacfo-gatco a»«c&c.fi!«sc vacwigs^ Cggstaaccr. ttatftccct tc^ttv.cvc SO 
ittagcc-gg ocucKsaa gggfgtgcc-c cgrrcgaoacg c^^ aag « 3 >- S *g 114 



<-2i:i> Ctficia..:. S*qy«>-ic:» 
«2 2 0> 

<222> pr.ls?«r„b.i«d 

<222> rav-«r.-sa priiser us«f«I for generation of 
1 > ' 2R 



<220> 

i 12 

<220> 



2>.i> werss ccxrss>l«isssyit of OKA se<ruaaca encoding last 9 acife 



Sca9'C33t;«c cciaattcggc grtgcofitcacs. agecs&aggfe «^<r 



<2IC» 32 

<213> Artificial Sequsftea 

<22.l> a.t c-,ia 

prOvsi« into pC4;HSS. v : v :.; 

<22 0> 

• : r t - n x , 

<2Z2> iZ$\ 

<7?3> k equals ;;,-.•;:/. or o ■,. 
<220> 

<223» a asual3 or c: • 

- 2 2 > <i eqxia Is? c , g , >r < 
<Z20> 

<22!> raisc„£eaiur* ,i 
«222> (32! 

<22S> n equals a. fc,g, oz c 

<2 2,0> 

«22J> !;usc„£<s«tiirs 
<:222> 123) 

' • 3 ; - n equals; a,. t,cj\. or c 

<2 2 0> 

<:3 21> v v. • 

^ ) 



2 2 ■ is 5. 15 5 

«223> n equals «, eg, or o 
<220> 

<22I> Kiisc„.faatu-s 
"3 'J - ;3fc 

<223> n s^aals Or c 

<520> 

--2 i - tnt^c; - 
<2 22> £32) 

<223> a equals *.z,g, or c 
<220> 
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ecjusis or >. 



2 



<ZZ%> KS> 

<223> s si?«.ais a,. £,-?, or c 



c j t - 5 ,< < 



ravsrerss® pri^ssr wsssrui for ir.sarxi.ag Therapeutic 



- aU. s;c - s 



*22Q» 

<22I> mi~c....S'«¥:vursa 

<222> {3*»> 

<223> n aquals ■« , £t .. • 

<220> 

<222> (40) 



■ n «craa.is «... C > 



- " ovva > v or 



«222> (45! 

<2 2 3> r e;rs.i.<il:s &,t,<gr, ox 
•=22D> 

<2 21> :;;isc...f sa^v.r« 
<222> <4fi) 

•s.222<> ft squaU a,K,-c?< or 



•*223> « «cru«.2s: ,= . V .. o , or 
<22 3> C4$S~' 

<223> o «crt.i«i« a, o , or 



<221> susc...f«ar;-;rv: 
<2 20> 

<>2X> P Aisf:....rsarur* 

<X2 3> J"; etr.ia.li3 a ,, c ,. 3 , or c. 



vT T.- (SS? 

<2 23> a equals a .. ?: , 3 , « C 

<4 0O> 33 

iigccccaccg atgascaaci: >:a;xaV.c f: ret ■ gtgc;s.~ cnjw n;rtrr-.v'.-.tit;r,i-i iir-nn;; 

<2XO> 34 

<2X.X> .17 

•"2. 2 •• 

<2 Z X > si gnal 

<223:> Sfcatmiocalcin signal psspsxd© 



<4Q0> 34 

Mat L-eu GXa Asa S»r AX* Val lssu £,ew X«u Xea Vat IX* Ser Ala sez 
X. S 10 IS 



«2xa> 3s 

<?,x:2-> pr-t 

<-Si3> Artificial S*!^«w.* 

<Z21> signal 

«2 3 3i- i.V..a\' . " -.-r.a": p^pt^de 

<40(?> 33 

Mar. Pro Thr Tr~ Ala Txp Trp tea ?ha x.su Vai Leu Lev. a«a ,-. . x.-a-u 

X 5 3-S *S 



AXa a.ta, Ar oiy 
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<3VJ5> Agjciscrcdaa pi salvor :as 

<&oa» 3 s 

XI* Tar tvr Ths Asp Cys Xhr G.lu Sar Gly Gi.a fen X,au Cys Ceu Cys 
i 5 10 5.S 

Glu Slv S«sr ftsn VaX Cys G.ly Gyss Gly As« Lys Cys Xi« Sly S«r 

ao as 30 

Gin *J 5, s? Asia c-Ls Cys Va.i chr 31 7, - Thx Pro I,y S > ?ro 

33 40 43. 

«.•.=! Sar isis Asn G).r. Gly Asp Ah® Giu Fro Si* -Fro Gi^ Asp Ala Ty.r 

SO 55 SO 



-.--2.1 i> TX 
<212> PRT 

- , i; - ' 1- 

Am Ms AX& 1&f Cys, .Cys Arg Fro Sly Ala Gin Cys Ala <?lu Gly 

30 25 30 

I.«u evs Cys Asp Cla Cys fcys Sb« ««v. £,-ys Glxs Gly VhX V&l Cys Axg 

Ala Are GXv Ass» aso val As* Asp Tyr Cys Ass Gly £1® Sar &1» GIF 
50 55 «0 

Cys i?ro Axr« As si S»ro S>it« His 
$$ 7 0 
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Stability of BA-hGH at 37°C In eel) culture media 




weekO w«sk2 w<sak3 wmk$ 

I HA-hGH _ ,4 • fcy week 2 



Figure 1 



2/18 




Figure 2 



Nb2 CeH Proliferation Assay (24hrs) 




o o ; D.i i io 



ug/rol of protein 



Figure 3 A 



mz CeH ProiifersJion Assay (48ftrs) 
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Fig*** 3. The HA4FNa session ******* m pSAC3S> The «sc P ws«or c^ssae 

N , ha ^ . - * . ^ — - 

the Head«r. _ 

».? a ..r^t :oKi:s;<: s«;k«;k;' wife rs. aaabk «cp zoxaa (TAA-AA; 

T^Vl :4,^.u,'v fen S Moduli = •■> v 5ffi ov, ;,U. c^ng s^i^ 

•K.tvr.&iy preset ia - Hfeci Hi/sfawrHT fragsnsttt xs;» c -Hy - 



Figure B 
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XAKFIFFAHA FJGFFFVFXFFC AXFFIAAFQX FQACFFFDHA XFFSFAFrXFA 
KHHHH SHH 3HB HHHHHHHBEH ^ 

2 XX XXX 

FXCFAFFXAX KFXFALFXFF GF KF X X X XA -• ?.rfT^fADC C^O£P55RSS 
HKHHH ' " HHKHH KHFHK " ' * K KKHK 

CFi-qHKX>ONF FXPXXFS- 9 SF" DVFCXAFHDF sFIAFXXFXX: XX:AXAXAA FF 
HHSH K HFFFFFFF HKXKXHKHA XFXiAT 



APiXXGAXGAF 
FFFFFFFBFK 



FFAAFTFCCO AAAKAAXFXV : 
- 



AAXXDXFFFF s 



FFFSXAAXfQX 



cvahsxxsa s davtaFCt:;::; 



XF>fAKAACXXA :FVDST'FF ; K 
FFHFHHKH 



v.A, ■ . 



' t "'<<A^ A FFXAFGVFKIXO 
BHH FFKFHFFH 



FAAF7F AC CX AAAKFXXFAX XFFXXVAASO AAXAX 
.KHKHHHHH " KKHH aHSHKKRHHK HH 



IV A 1 . X 7 0 - A.] r> I 



XI 



XXuX30 -H.iss2S3 
AX«3q2~G1vi3S8 
Lys43 9~Aro44? 
Fai4«FF-Xy-«54?S 
Xar4?8--Xr 1GS 
&ysSSG --ThrSS'S' 



Figure 3 
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a. JUtjadoxnis&tfon of .Loop IV. 

XV 

. : t -j 5 5 Pl :.;:f ; >;.- f v ?:?^-..-T'iCCO A..iO iOVACTX. 0 fCL-D K A AO S G.K AiAAXACAVA.AC 

S-HHcHHKd I-.IK.HHHKHKK HHHKK iAXiHAoHAHH HA^KEBH^ 

~" IV 

:3i JKt^fTAKR AXAAOrXAAX XAAXXACXX A iXAXXKOAGK A XXXQXXAC 
HHKHH dHKKidiKKHK KKHKHHKHtfK 

^onrp^nts shs S coo:ar.'Xn cf: ^ natural so^no &.ci.a i 

or', ft ;- Awiiio acid, On.a, sore or all of tX, f s aixaoo acids cars 

be charig? - " icdica eha 
residues ha^"o bears, dialed. 

b, Insertion {or replacement) of Kandtomlse-rf s&qwettce iato Loop XV. 



I SI AXKXAXXAKR r^i^CCO^^AAC^:? AADSARAXGA ASSAKQid',XC 

Th- insertion caa *»« as any point: on £ix<e loop and tZm 
laiagtX * Xsnsoh vaeoa n typically be S, 8, 12, 2 3 



Figure IB 
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Figure 11 
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RELATED PROCEEDINGS APPENDIX 
There are no decisions or pending related appeals and interferences per 37 CFR 
41.37(c))(1)(x). 
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